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ABSTRACT 


This report describes a flexible body optioti that was developed and added 
to the Takeoff and Landing Analysis (TOLA) computer program. The addition 
of the flexible body option to TOLA allows it to be used to study essentially 
any conventional type airplane in the ground operating environment. It pro- 
vides the capability to predict the total motion of selected points on an 
aircraft including the effects of the elastic motion of the airplane. The 
analytical methods incorporated in the program and operating instructions for 
the option are described. A program listing is included along with several 
example problems to aid in interpretation of the operating instructions and 
to illustrate program usage. 
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1. INTRODUCTION 




This report describes the flexible body option of the airplane Takeoff 
and Landing Analysis (TOLA) computer program. This option v'as developed by 
McDonnell Douglas Astronautics Company-East under NASA Contract NASl-13259 
for investigation of aircraft response in a ground operating environment. The 
response data provided can be used for evaluation of structural fatigue life, 
ground handling characteristics, passenger comfort and vehicle loads. 

The original TOLA computer program was developed by Aj.r Force Flight 
Dynamics Laboratory personnel and is described in References (1) through (A) . 
This formulation provides a complete simulation of the aircraft takeoff and 
landing problem. Effects simulated include aircraft control and performance 
during glide slope, flare, landli j roll and takeoff roll for an aircraft with 
a rigid airframe. 

The flexible body option added to TOLA provides the additional capa- 
bility to predict the total motion of desired points on the aircraft in- 
cluding the effects of the elastic motion of the airframe in the ground 
operating environment, A block diagram of the TOLA computer program with the 
flexible body option is shown in Figure 1-1. 

This report describes: the analytical methods used to formulate the 

flexible body effects; the changes and additions made to the TOLA computer 
program; the use of the revised program; and the check cases run to verify 
program resuiLc 

User’s and programmer’s documentation (Reference 5) provides addi- 
tional information about the TOLA program flexible body option. 
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FIGURE 1-1 BLOCK DIAGRAM OF TOLA COMPUTER PROGRAM 
WITH FLEXIBLE BODY OPTION 









2. FLEXIBLE BODY OPTION CAPABILITIES 


The TOLA computer program permits a comprehensive simulation of the 
airplane takeoff and landing problem. The addition of the flexible body 
option to TOLA allows it to be used to study essentially any type of aircraft 
in the ground operating environment. TOLA's capabilities, assuming a rigid 
aircraft, are discussed in detail in Reference (4). All of those capabil- 
ities are retained in the modified version of TOLA. For the sake of complete- 
ness, most of them are repeated in the description of the flexible body option 
below. 

2.1 Aircraft Simulation - The flexible body option version of TOLA can 
simulate an aircraft with up to four engines and a maximum of five landing 
gears. The airframe, defined as the airplane minus its landing gears, may 
be Idealized as either a rigid body or a flexible body. Basically, this 
modified version of TOLA has two options; a rigid airframe option and a 
flexible airframe option. In the flexible airframe option, the flexibility 
is represented by the superposition of free-free vibratory modes on the 
rigid body motion. From one to twenty modes may be included to represent 
the airframe flexibility. These modal data must be input to the program. 
Airframe time history data printed out include 1) rigid body displacements, 
velocities and accelerations at the center of mass; 2) elastic body displace- 
ments, velocities and accelerations at up to 20 points on the airframe; and 
3) total (rigid body plus elastic body) velocities and accelerations at 
these same points. 

The dynamic effects of a maximum of five independent landing gears are 
simulated. The landing gear idealized, shown in Figure 2-1, is a double air 
chamber oleo strut with balloon tires, similar to that used on the C-5A air- 
craft; the secondary piston and air chamber can be eliminated from the prob- 
lem, if desired. Each of the struts must lie in a plane parallel to the 
aircraft plane of symmetry, but the strut axis may be nonperpendicular to 
the longitudinal aircraft axis. The position and velocity of each strut and 
secondary piston are obtained by numerical integration subject to position 
constraints (for example, the main strut must move within the limits of the 
fully extended position and strut bottom position). Orifice coefficients 
can depend on the direction of oil flow through the orifice. Wing-gear root 
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friction (i.e., binding friction between moving strut and its support at the 
wing) is also included. Tire forces depend upon tire deflection and a co- 
efficient of friction which is a function of "percent skid", the ratio 
of tire footprint velocity to axle velocity. The simulation is designed to 
consider that the gears may bounce off and back onto the runway. Complete 
information on the dynamic state of the landing gears is printed out by TOLA. 
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EXTENSION STOP 


UPPER AIR CHAMBER 


SECONDARY METERING ORIFICE 


SECONDARY PISTON 



SECONDARY PISTON COMPRESSION STOP 
LOWER AIR CHAMBER 


AXLE 


FIGURE 2-1 LANDING GEAR STRUT CONFIGURATION 


The simulated aircraft, as represented by the airframe rigid and flex- 
ible body equations of motion and the strut, strut secondary piston and wheel 
equations of motion, may be subjected to time varying forces, ground reactions 
and maneuver commands . 
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forces in the problem simulation Include engine thrust, aerodynamics 
including ground effects, drag chute forces, landing gear tire-ground reac- 
tion and braking forces. These forces may be varied and/or staged within the 
aircraft’s capability by the maneuver logic and autopilot simulations dis- 
cussed in the next section. 

2.2 Autopilot Simulation - The function of the autopilot is to specify 
the aircraft’s control variable magnitudes that result in the required air- 
craft performance during glide slope, flare, landing roll, and takeoff roll. 
The aacopilot simulation Is described in detail in Reference (2) . Since the 
capabilities of the autopilot are not changed in the flexible body option of 
TOLA, they will be only summarized here. 

Figure 2-2 shows a simplified block diagram of the autopilot simulation. 
The maneuver logic ut.'lir.ee information on the state of the aircraft obtained 
from solution of the airplane equations of motion to compute state errors. If 
necessary, it defines a corrective maneuver by specifying, for example, angle 
of attacl , roll angle, thrust levels, and braking values. The maneuver logic 
also specifies the staging of events such as spoiler activation, kill power, 
engine failure, thrust reversal, drag chute deployment, brake activation and 
brake failure. 

The maneuver logic output is used by the pitch, yaw, roll, throttle and 
braking autopilot to determine desired values of the control variables. These 
values, after adjustment for simulated control system lags, become the actual 
control variable magnitudes that determine the aircraft response. Complete 
information on the state of the maneuver logic, the five autopilots and the 
control response are printed. 
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3. FLEXIBLE BODY OPTION 


The flexible body option version of TOLA provides the capability to 
predict the total motion of an aircraft including airframe elastic effects 
and landing gear dynamics. It can simulate an aircraft with up to five lai'O" 
ing gears and four engines considering the airframe to be either rigid or 
flexible. The analytical methods used to develop the computer program are 
presented in Section 3.1. Organization of the computer program is presented 
in Section 3.2, operating instructions in Section 3.3 and demonstration and 
verification problems are presented in Section 3.4. A listing of the program 
is given in Appendix A. 

3.1 Analytical Methods - Analytical methods used to develop the TOLA 
flexible body option are presented below. Included are discussions of coordi- 
nate systems, equations of motion, and simplifying assumptions. 

3.1.1 Coordinate Systems - Four types of coordinate systems, as shown 
in Figure 3-1, are used to locate the aircraft as a function of time. These 
consist of two coordinate systems fixed relative to the earth, and two systems 
moving with the airplane. These right-handed, orthogonal axes systems are 
defined as follows: 

Inertial Coordinate System (X_ , Y_ , Z_) — This Is a coordinate system 

6 S § 

fixed relative to the earth’s local acceleration of gravity vector. The Z 

6 

axis is directed along the local gravitational vector with the X and Y axes 

S S 

perpendicular to it. 

Runway Coordinate System (X^^, Y^^, Z^) - This is an earth fixed coo-^dinate 
system located a distance along the X^ axis. Y^^ is parallel to Y^ and the 
runway has an elevation angle, E , relative to the X axis. The runway length 


IS 




Body Coordinate System (X^, Y^, Z^) - This is a coordinate system moving 

with the airplane and fixed at the center of mass. The mass center is located 

Y is positive outboard in the right wing direction and Z is positive 
o o 

downward. The airplane's angular positions are defined in terms of the three 

Euler angles 4', 0, and ij). Definition of the aircraft’s angular position 

relative to the inertial axes system is based on a specific order for the 

Euler angle rotations. The order required for these rotations consists of an 

initial rotation, 4', about the Z axis, followed by a rotation, 0, about the 

S 

displaced Y axis and finally by a rotation, (j), about the direction of the 

g y 



displaced axis resulting from the two previous rotations. When all three 
of the Euler angles are zero, the airplane or body coordinate system is 
aligned with the inertial coordinate system. 

Strut Coordinate Systems (Xj^, - These are coordinate systems moving 

with the airplane and located relative to the body coordinate system by the 
vector is parallel to Y^. and X^^ are rotated about tne positive 

axis by the angle 0^^ such that the direction of g;ear movement is along the 
direction. 

The runway coordinate system is related to the inertial coordinate system 
by the following relationships: 


X, 


"R 



Gil 



0 

1 

0 



(3-1) 


where R 
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G31 


G33 


cos 

- sin E„ 
K 

sin E„ 

K 

cos E„ 

K 


The body coordinate system is related to the inertial coordinate system 
by the following relationships: 



(3-2) 


where 1^^ = cos 0 cos T 
1^ " cos 0 sin T 
1^ = - sin 0 

“ cos (j) sin 'P 
T + cos (|) cos T 


ra^ = sin 4> 

sin 

0 

cos 

ra^ = sin <|) 

sin 

0 

cos 

m„ = sin <b 

cos 
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3 ^ 
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* 1 ' 




n^ = cos li) sin 0 cos 'F + sin (f sin T 
^2 ~ ^°s 'f’ sin 0 sin 't' - sin <J> cos '¥ 
n^ = cos (j) cos 0 


as 


The strut coordinate systems are related to the body coordinate system 
follows : 



\ll 

0 

\l3 

f X \ 

1 o 1 

1 = 

0 

1 

0 

) Y 1 
1 ° 


■ \31 

0 

\33- 

f z 

1 o 


(3-3) 


where ~ cos 0j^ 

\l3 ' " ®k 
\31 " ®k 

\33 ■ ®k 

3.1.2 Equations of Motion - The equations of motion are discussed in 
tVTo parts- The equations of motion for the airplane are presented first. The 
second part discusses the landing gear equations which consist of the strut 
mass, strut secondary piston mass and the wheel equations. 

3.3, .2.1 Airplane Equations - The airplane rigid body and flexible body 
equations are developed in this section. The airplane main body is defined 
as the airplane less its landing gears. As such the airplane is represented 
bodies: the aircraft main body is considered the 0^^ body; a typical 

tVi 

landing gear is considered the k body with K being the total number of 
gears. The landing gear struts are considered "rigid" in this development 
but allowed to move relative to the main body. 

The dynamic motion of the main body is described using the normal mode 
method. In this method the main body motion is approximated by the combina- 
tion of a limited number of vibratory modes plus the six rigid body modes. 

The main body's flexibility is represented by its free-free (unrestrained) 
vibratory modes. The rigid body modes were assumed to be the three transla- 
tional displacements defining the position of the airplane's center of mass 
and three angular displacements defined in the body coordinate system. 
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In developing the airplane equations of motion, expressions defining the 
motion of an arbitrary point located on the landing gear and/or main body 
were obtained. These were used to evaluate the kinetic and potential energy 
of the airplane. The equations of motion were obtained by applying the 
Lagrangian equations to these energy expressions. 

Using Figure 3-2, the total displacement of a point i is defined as 

Pkj - R -f (\) + 7k- (3-4) 


= position vector of point i relative to the inertial coordinate system, 



R = position vector of reference point on main or 0 body relative to 
inertial coordinate system. 

(Rj^) = position vector of body reference point relative to the body 

o coordinate system. 

= position vector of point i relative to the strut or k body coordi- 
nate system. 

k = Subscript defining a specific body. The airplane minus its gears is 

the 0*-^ body (k = 0). A typical landing gear is the body 
<k ^ 1, 2, 3...K). 

Note that for k = 0, the point i is on the main or 0^” body and (R ) is 

° o 

identically zero. This gives 


p . = R + r . 
or ox 


(3-5) 


,th 


^oi ” position vector of point i relative to the 0 body coordinate system. 


Differentiating the displacement vector given hy equation (3-A) with 
respect to time to obtain the velocity required in the kinetic energy 
expression results in 


‘’ki “ ^ t “o == + \l + “k == -^ki 


(3-6) 


*“ t“ Vi 

where R = velocity vector of reference point on O'* body in the inertial 
coordinate system 

(R^) = velocity vector of body reference point relative to 0^^ 

o body coordinate system 



iti = angular velocity of 0 body in body coordinate system 


r^^ = velocity vector of point i relative to the strut coordinate 


system 


th 


= angular velocity of the k body relative to the strut coordi- 
nate system 
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til 

By locating the strut coordinate system reference point on the 0 body at the 
the strut attachment point, the angular velocities of the body and strut 
coordinate systems are the same. Therefore 

w = (ii = uj (3-7) 

o k. 

and the velocity vector may be written 

^ + "ki + “ I + ^ki’ 

o o 

It is assumed that the position vectors (^) used to locate 

point i in equation (3-8) can be separated into terms which vary with time 
and terms which remain constant with time. Thus, these vectors may be 
written 




(B-9) 


‘ki 


■ ’^kis + 


th 


where K = undeformed position of k body reference point in the body 

® coordinate system 

R. ^(t) = deformed position of body reference point in the body coor- 
^ dinate system measured from the undeformed position of chat point 


kis 


- undeformed position of point i in the strut coordinate 
system 


^kie^^ = deformed position of point i in the strut coordinate system 
measured from the undeformed position of that point 

These position vectors are shown in Figure 3-3. 

Since it is assumed that the elastic deformation of the airplane main 

body can be represented by the superposition of a limited number of vibratory 

modes, the terms of (E^) and r^^ that vary with time may be written as 

K _k ° 

\^(t) - E q„(t) 

n=l 


and for k=0 


r . 
ore 


(t) 


N 


n=l 


(3-10) 
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i'*-v r- .•^■ZTTA^.yT^^“*jrs^':-riTi**f^;lr^^ 



FIGURE 3-3 POSITION OF POINT i RELATIVE TO BODY COORDINATE SYSTEM 


where N = number of vibratory inodes included 


-i -k 


th 


(|) , (() “ magnitude of n elastic mode at points i and k respectively. 

(k used to superscript refers to attachment point of k^h body , 


k = 1, 2, 3. ,.K) 


th 


= generalized coordinate associated with the n mode. These 
are a function of time. 

Using equations 3-8 j 3-9 and 3-10, the velocity of point i may be written as 
follows ; 

til 

For point i on the k landing gear 

N _k ^ 

^kl ' ® S *n 'in E *n “In + ^kis \le> 

n=l n=l 


til 

For point i on the main or 0 ^ body 

N . N , 

" 1 ■ ^ “ iC 

p . = R + (b Q +<jJx[r. "b/,*!* q] 

‘^ox '• ois ^ ^n ^n^ 


(3-12) 


n=l 


n=l 


The kinetic energy of the K+1 bodies, T, is obtained by summing the 
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kinetic energy of all points i in the system having a laass 


\i 


T 


K I 

2 JL^2L^ ™ki '^ki * ^ki 

k=0 i=l 


(3-13) 


where K is the total number of landing gears and I is the total number of mass 
points • 

ttl 

The 0 or elastic body kinetic energy may be separated from the strut 
kinetic energy to give 


" i 1] "oi p 


K I 

pQi ' Poi 2 


i=l k=l i=l 

Since the struts are considered rigid, 

I 


I]”ki p 


Pkl ' "V Pkc 


i=l 


and the kinetic energy may be written 
I K 


2 **^oi ^oi * Poi ^ 2 ^ P^c * \c 


i=l 


k=l 


(3-U) 


(3-15) 


(3-16) 


• 

In this expression is the mass of the k strut and the velocity of 

the k^^ strut mass center is given by 


N 


N 


kc 


= R + 


XI ^n ^ t^ks +X ^n ^kcs \ce^ 


n=l 


n=l 


th 


in which the subscript c refers to the mass center of the k strut. Note 

that r, + r, - r, , the positron vector of the k*"^ strut mass center 
kcs kce kc ’ 

relative to the strut coordinate system (See Figure 3-2) . 

The components of the vectors p . and p, in the kinetic energy axpres 

ox "^kc 

sion (3-16) were used in applying the Lagrangian equations. The components 

of these vectors are defined below using the unit normal vectors (i , i , i ) 

X* y* z 

for the coordinate system in which they are defined. 
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-i 

♦n 

UJ 

■^kcB 

^kce 

r , 
ois 


i + (f)^ i + i 
xn xo yn yo zn zo 


(jj i + m i + 

to i 



X xo y yo 

z 

zo 


R, i + R, i + 

Ksx xo Itsy yo 

^sz ^zo 

^kcsx ^xk ^kcsy 


^ ^kcsz 

^zk 

^kcex ^xk ^kcey 

^yk 

^ ^kcez 

^zk 

r . i + r . 

i 

+ r . 

i , 

oisx xo oisy 

yo 

OISZ 

zk 


(3-18) 


The position vector 


r, = r, + r, 
kc kcs kce 


(3-19) 


defines the position of the k strut center of mass relative to the strut 
coordinate system in general terms. To incorporate the strut configuration 
modeled in TOLA, this vector was modified to reflect the actual strut 
displacements. Using Figure 3-4, which was adapted from Reference (1), the 
displacement, of the k^^ moving strut mass is given by 


" S, - S, ) i . 
kc Fk kc k zk 


(3-20) 


where r„, = fully extended position of axle 


S, = distance between strut a.ile and strut mass center 
kc 

= main strut displacement 


Equation (3-20) is equation (26) of Reference 1. The quantities r_, and S, 

Fk kc 

are reference lengths or distances and S, is the time varying displacement 

K. 

restricted to move in the i^^^ direction. Therefore the components in equation 
(3-19) become 


^kcs ^kc^ ^zk 

^kce ^zk 


(3-21) 
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FIGURE 3-4 LANDING GEAR STRUT DISPLACEMENTS 



The potential energy, U, due to the strain energy o£ the main or 0^^ 
body is 

N 

to^m (3-22) 

2 Z-r n n ^fi 

n=l 


where = the natural frequency of the n^^ free-free mode 

til 

m = generalized mass of n elastic mode 
n 

The airplane's equations of motion were obtained by using the Lagrangian 
equations and the energy expressions of (3-16) and (3-22). The Lagrangian 
equations may be written 


dt 



9T 




(3-23) 


where 



= p generalized coordinate and generalized velocity respectively 

t h 

= generalized force or moment in p mode 


The resulting rigid body translational, rigid body rotational, and the flex- 
ible body equations of motion are given in Equations (3-24), (3-25) and 
(3-26) respectively. Insofar as practical, TOLA nomenclature (Reference. 1) 

has beer used. Therefore, the rigid body equations reflecting the effects 
til 

of the 0 body flexibility can be readily compared to the existing TOLA 
rigid body equations given in Reference (1) as Equations (157) and (158). 
The flexible body equations are coupled together and to the rigid body 
equations by the strut masses This results from the manner in which 

the airplane was idealized as a system of K+1 bodies. The struts (the k 
bodies) were considered "rigid" but allowed to move with respect to the main 
body or airframe. The airframe (0^^ body) was considered flexible with its 
elastic effects represented by a limited number of free-free vibratory modes. 
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RIGID BODY TRAJiSLATIONAL EQUATIONS 


^ R - 


K 


N K 


S ^\31 ^xo 

k=l 


\33 S X] 


b a r A • 

m, q L 9 ^ 

k xn xo 


n=l k=l 


Ic It — 

+ d) i + i 1 
yn yo ^zn za^ 


RIGID BODY ROTATIONAL EQUATIONS 


(3-24) 


K 


M = I • CO + w X 
o 


[i ■ “1 + S [- + (A^j 3 


k=l 


\ll \sx^ %o ~ \l3 \sy \o^ 


N K 


+ 


Z £ "hcVn j[\sy ■*’L ■ \ll " \c” ♦yn’ ^xo (3-25) 

n=l k=l ' 


^^\sz ’*’ \ll ^’^Fk “ ‘^xn " ^\sx " \l3 ^^Fk “ '*’zn^ ""yo 


■*■ ^^\sx \l3 ^^Fk ” '^yn \sy ‘^xn^ ^zol 


- 


T^otal applied force acting on K+1 bodies 
total mass of K+1 bodies 


,th 


total moment o‘^ all applied forces on K+1 bodies about 0 body 
center of mas. 

— ttl 

I = inertia tensor for the K+1 bodies about 0 body center of mass 
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FLEXIBLE AIRFRAME EQUATIONS OF MOTION 


FOR S = 1, 2, 3, . . . N 


N K 

mV + 0 ) ^ m q + V' m [(fi^ 4>^ + (j>^ <ji^ + (|>^ c|) ]*n 

s'ls s s^s /-V ^ k xs ^xn ^ys ^yn "^zs ^zn 


n=l k=l 


K 


+ E - \31 \> 4 + +ys + « - \33 ♦z.’ 

k-1 


+ 01 


K 


+ “x E ”k'\zy ■ '\zz \ll ^'Fk ■ ®kc'’^ »ys' 


k=l 


K 


\ll 


(3-26) 


Fk 


‘•’xs " ^\sK \l3 ^^Fk " ‘•’zs^ 


k=l 


K 


2 \t^\sx \l3 ^^Fk ” ^kc^^ '•’ys ' \sy ‘•’xs^ % 


k=l 


T DC A 

Q=Q+Q +Q= Generalized forces associated with s th mode due to 
® ® ® engine thrust, drag chute deployment and aerodynamic 

pressure respectively 

Symbols are defined on the following page 
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FLEXIBLE AIRFRAME EQUATIONS OF MOTION 


m , q > w 

S 5 S 


Generalized mass, generalized coordinate and natural frequency 
respectively associated with the s th elastic free-free mode 


T T T T 

1 2 4 

(j)-^T.+<()^T„ + (|)-^T^ + (|) T. 
xs xl xs x2 xs x3 xs x4 


T^j^ through = Engine thrust forces 


T T 

1 4 

\) through (j) = Magnitude of s th mode shape at point 

XS xs 

force application 


,DC 


= F + F + 4)^^ F 
xs cx ys cy zs cz 


F , F , F = Forces due to deplo^Tnent of drag chute 

cx cy cz i 

DC DC DC 

(fi , , <|i = Magnitude of s th mode shape at point of 

xs ^ ^ z s 

force application 

nl ^ , _2 ,A _3 .A _L r.4 qA T , ^5 „A , „6 „A 

— — B (b 3 + B 4 y — B 4) n^ + B9 1 + B6 m.+ B9 n 

s xs s ys s zs f s xs s ys s zs 

a, y, n^ = Aerodynamic forces; 1, m, n = aerodynamic moments 


, 41 ^ = Magnitude of s th mode shape at point of 

^xs ys zs 

force application 

AAA 

0,0,0 = Slope of s th mode shape at point of moment 

xs ys zs 

application 

1 6 

through = Participation factors for s th mode 
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Certain simplifying assumptions were made in the equations of motion. 
These assumptions were consistent with those made in the existing TOLA 
formulation. In the rigid body equations, the Coriolis acceleration terms 
for the landing gear struts were neglected mainly because the rotational 
velocities of the aircraft are small at landing relative to strut acceleration 
terms retained. Also, in the rigid body rotational equations, terms involv- 
ing the variation of the inertia or Inertia derivative tensors resulting from 
changing position vectors of the strut masses are small. The changes in the 
gear positions are very small compared to the overall airplane dimensions, 
therefore the variation of the inertia terms due to gear position changes are 
small and were neglected. The flexible airframe equations of motion were 
also simplified by neglecting terms analogous to those neglected in the rigid 
body equations, Coriolis and centripetal type accelerations of the strut 
masses were considered small, again mainly because the rotational velocities 
of the aircraft are small relative to the strut acceleration terms retained. 
Rigid body "tangential" type acceleration terms that vary with changing 
position vectors were neglected; however, all others were retained, 

The terms in the rigid body equations, (3-24) and (3-25). resulting from 
the addition of flexibility were programmed and added to the rigid body 
equations already coded in TOLA. The flexible airframe equations of motion 
(3-26) in their entirety were programmed and incorporated in TOLA. 
Modifications in the strut equations of motion required to reflect the 
elasticity of the airframe are discussed in the following section. 

3. 1.2.2 Landing Gear Equations - These equations consist of the strut 
mass, strut secondary piston, and wheel equations of motion. Since the basic 
landing gear idealizations are identical to those used in the existing TOLA 
computer program, their equations of motion will not be completely rederived. 
However, they will be discussed in sufficient detail so as to clarify the 
changes made. 

th 

The equation of the k strut mass for a rigid airframe from Reference 
(1) , (Equation 37) is 

S|^ = {R + u X c\) + ; X [U X (Rj^) ]} ''kz (3-27) 

0 Ok 

th ^ 

where = forces applied to k strut in direction 

The strut mass, m, , is defined as the landing gear mass which may move 

th 

relative to the airframe (0 body). is defined in Figure 3-4 and 

22 


Equation (3“-20). Neglected and not shown in Equation (3-27) are the quanti- 
ties 2w X w X [w X • These quantities were neglected 

since w and oj are small at landing and (Rj^) > > . 

With airframe flexibility, the equation of motion for the strut mass 
becomes 


\ = 


{R+R^^ + WxR^g + (ox [(OX R^^]} .i 


zk 




(3-28) 


In addition to the terms neglected in Equation (3-27) , the quantities 2w x 
(0 X and m x [ w x were neglected in Equation (3-28) since uj is small 


at landing and R^_. 


> > 




Thus, the modification in the strut equation of 


motion to reflect airframe flexibility is 

N N 

\e *^zk " \si X) ^xn ^c33 '^’zn 

n=l n=l 


(3-29) 


Equation (3-29) was programmed and incorporated in the strut equar.ions solved 
in tola’s flexible body option. 

til 

The forces, acting on the k strut in Equation (3-28) are completely 

defined in Reference (1) . Some of these forces are functions of Sj ^2 

the displacement and velocity respectively, of the strut secondary piston 

mass. Figure 2-1 shows the secondary piston mass and Figure 3-4 shows S, . 

t h 1^2 

The equation of motion for the k strut secondary piston mass for a rigid 

airframe from Reference (1), (Equation 56) is 


k2 


\2 


- {R + (u X (Rj^) + 111 X [(i) X (R^) ]} ■ i^j^ + (3-30) 


th 


where 111^^2 “ mass of k strut secondary piston mass 

ttl 

Fj^ 2 g ~ forces applied to k strut secondary piston mass 

Sj^ = Defined in Equation (3-27) 

th 

For the flexible body option, the k strut secondary piston mass equation is 






^zk \ 


(3-31) 


in which is defined by Equation (3-28)‘. The simplifying assumptions made 
to obtain Equations (3-30) and (3-31) are identical to those made in arriving 
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at Equations (3"27) and (3-28) respectively. Equation (3-29) also defines 

the changes made to the strut secondary piston mass equation of motion in 

TOLA to incorporate the flexible body option. 

The final landing gear equation of motion to consider is the strut wheel 

rotational equation. Since the ground reaction forces are dependent on the 

tire-ground interface velocities, the rotational velocities of the wheels or 

th 

tires are required. The rotational equation of motion for the k strut 
wheel is 




(3-32) 


= rotational rate of strut wheel 


th 


M., = moment of the ground reaction forces about k strut axle 

til 

= moment of the applied braking forces about k strut axle 

til 

I, - moment of Inertia of k strut wheel about axle 
k 

til 

n, = number of tires on k strut 
k 


The above Equation (3-32) from Reference (1) (Equation 148) remains unchanged 
in form for the flexible body option. However, the moment is dependent 
on the airframe elastic displacements and velocities. 

In addition to M., , the ground reaction forces and moments included in 
F„, M and F of equations (3-24), (3-25), and (3-28) are functions of the 

J. O Z xC 

airframe elastic displacements or velocities. Also, other quantities, 

such as the tire deflection, which is directly used in the TOLA program logic 

to determine whether or not the tire deflection has been exceeded, depend in 

part on the airframe elastic displacements. The changes in the TOLA equations 

made to reflect these effects are defined below. 

th 

The position vector of the k strut axle for a rigid airframe, from 
Equation (98) of Reference (1), is 



R, , i + R, , 1 + R, , 

Axk xg Ayk yg Azk 


i 

zg 


(3-33) 
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where 


\xk 

^Ayk 

\zlc 


^ ’"l' 


^\x \31 ^^Fk 

^2 ^2 



-^3 ™3 ^3- 


-^\z \33 ^"^Fk " ^ • 


This position vector is sho™ in Figure 3-4. Using the first of Equations 
(3-9) and (3-10), the position vector of the strut axle for the flexible 

airframe option becomes 


^Axk j 

^Axk 

j ^ ^Axk 1 

\yk 

\yk 1 

^ Vk I 

Azk / 

\zk 

( ^ \zk 1 


(3-34) 


where 


r 





'^N 



A 

^Axk 


1 

I-* 

!-■ 

mi 

^1 


E 

n=l 

xn 

'In 








R 



1 

\yk 

= 


^2 

^2 

<! 

E 

n=l 

yn 









N 



A 

\zk 



™3 

^3_ 


E 

SJl=l 

^zn 

‘In 

_y 


The velocity vector of the strut axle was also modified. From 

Equation (139) of Reference (1), the velocity vector for the axle assuming a 
rigid airframe is 


(R^) + r^ i^Q + ^yo \)zk ^zo 

o 

where 


1 ^xk 


\3l “y \33 - V + “y \y’ 1 

1 

\ - 

”’^Fk - V \31 - \33> + “"z \x - “x \zM 

1 ^zk 


\33 - “y \3i ^*^rk - V “y J 
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Using the time derivatives of the first of Equations (3-9) and (3-10), the 
velocity vector of the strut axle for the flexible airframe option is 






r 

^ ^xk 

^ ^yk 

> - ^ 

^yk 


r "“"1 



^2k 
V > 


( ^ 

1 




(3-36) 


where 


C 



N 

N ^ 

"^xk 


(CO y q - 

y /-/ 2n 'In 


q + \ q ] 

yn / > xn 



n=l 

n=l 

n=l 



N 

N 

N 

y Vk 

>= < 

[ \ (j)^ q - 

'■ z / ■/ ^xn ^n 

to \ 

q +'Y^ <|)^ q ] ) 
^zn ^n ^yn ^n 



n=l 

n=l 

n=l 



N 

N 

N 

^ ^zk ' 


[to q - 


♦^n 'Jn ■" E ♦^T> ^ J 



n=l 

n=l 

n=l 


This completes the discussion of the analytical methods used to modify the 
TOLA computer program to incorporate the flexible body option. 


i 
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3.2 Program Description - The changes and additions made to the TOLA 
computer program are discussed in general in this section. The structure of 
the flexible body option and how it interfaces with the existing TOLA program 
are described using a flow diagram. All programming is in CDC FORTRAN 2.3 
language for machine computation on CDC 6000 series computers. 

3.2,1 Option Flow Diagram - A flow diagram showing the general operation 
of the flexible body option is shown in Figure 3-5. The three OVERLAY seg- 
ments are shown in addition to the various subroutines which directly inter- 
face with the flexible body option subroutine, FLEXi. The diagram is not in- 
tended to be a comprehensive programming chart, but shows the general flow of 
the option logic and indicates the order of operations within FLEXI. A com- 
plete listing of the TOLA computer program with flexible body option is given 
in Appendix A. 

The basic structure of TOLA has been retained. It is still made up of 
three OVERLAY segments. OVERLAY (TOLA, 0, 0) consists of the executive sub- 
program TOLA. Through its call to subroutine EXE, it calls the other two 
overlays and controls the execution of the complete program. TOLANl is the 
executive subprogram in OVERLAY (TOLA, 1, 0). It reads the input data and 
checks to determine if the proper amount of input data has been supplied. 
T0LAN2 is the executive subprogram in OVERLAY (TOLA, 2 , 0) . It provides the 
autopilot and problem phase functions . 

The flexible body option is contained in subroutine FLEXI, The opera- 
tions performed in FLEXI are indicated in Figure 3-5. FLEXI is structured 
similar to subroutines OPTl and LGEARl. This allows efficient use of the 
existing read, write, integration and update routines. 

3.3 Program Operation - An understanding of program development in it- 
self will not result in smooth program operation. Successful operation of 
the TOLA computer program with the flexible body option depends on proper in- 
put of all required data. Much of these data are associated with the existing 
rigid body version of TOLA. It is not the purpose of this document to define 
these data, for this is done in Reference 3. The sections that follow will 
describe the general input data format, define all possible data associated 
with the flexible body option and the manner in which it is to be input, and 
discuss the resulting output. 
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origjimal 

OF POOR 




} 

^ 1 

1 SUBROUTTRE EXE j 

1 

1 

/ ^ \ 

1 / CALL LGEARI \ 



1 / “LLTFFSI 


flEHERAL REAP ROUTINE 
FOR DATA INPUT 


OVERLAV 
TOLA, 2. S, 
SHREOALL 


PROBLEM PHASE AND ' 

AUTOPILOT ROUTINES I 


■CONTINUED ON NEXT PACE' 


/ CALL OVERLAY \ I 
\JOLA. I. 0, SURECALLy | 


CALL OPT 7 ' 
. CALL OPT 5 , 


/ CALL overlay ' 
\T0LA. 7.0,6HRECALL/ 


SUBROUTINE MININ 


OaiERAL INTEGRATIDH 
ROUTINE 


CALL OPT7 
CALL OPT! 


SUBROUTINE LGEARI 


LANDING GEAR ROUTINE 
nITN FLEXIBLE 
EFFECTS ADDED 


tehtby LCEARE 
ENTRY LGEAR3 
V ENTRY LOEAR4 , 


SUBROUTINE TfPSI 


EXISTING ENGINE 
THRUST ROUTINE 


ENTRY TFFS3 
ENTRY TFFSA 
entry TFF35 
ENTRY TFFSE 
ENTRY TFFS7 


subroutine SACSl 


EXISTING AERODYNAMIC 
FORCE AND HOSI ENT 
ROUTINE 


ENTRY SACS3 
ENTRY SACS4 
ENTRY 3ACS5 
ENTRY SACS6 
ENTRY 5AC57 
ENTRY SACSB 
ENTRY SACS3 
ENTRV SACSIO 
entry SACSll 


SUPROUTIHE VPCSl 


EXISTING VEHICLE PHYSICAL 
CHARACTERISTICS 
ROUTINE I 


'ENTRY VPCSE 
ENTRY VPCS3 
ENTRY VPCSl 
entry VPCSS 
ENTRY VPCS6 
^ENTRY VPCST^ 


FIGURE 3-5 FLOW DIAGRAM FOR TOLA COMPUTER PORGRAM FLEXIBLE BODY OPTION 
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FIGURE 3-5 FLOW DIAGRAM FOR TOLA COMPUTER 
PROGRAM FLEXIBLE BODY OPTION (Continued) 
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3.3,1 General Input Data Format - The input data associated with the 
flexible body option are read into the program by the existing input routine 
(READ). As a result, it must follow the same general format as the rigid 
body data. The input must follow the following format: 


Card Columns 

1-6 

7 

8-10 

11 

12-66 

67-72 

73-80 

Field Number 

I 

II 

III 

IV 

V 

VI 

VII 


Field number I contains the alphanumeric variable name of the 'data con- 
tained in Field V. Example: 
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The program will assign a value of "1" to the variable INDFLX. 

Field number II is not used. 

Field number III is used to define the type of data in Field V by means 
of the words DEC, BCD, INT, TRA or a blank. DEC and blank are equivalent and 
denote that data which follow are in decimal form. The work 0CT specifies 
that the data in Field V are to be interpreted as octal numbers. The word 
BCD specifies that N binary coded, six character words (K punched in column 
12) are to be loaded. These decimal words begin in column 13, The largest 
number of six character words that can be loaded from one card is nine. The 
user should make sure that BCD data does not get punched into Field VI, or an 
input error will result. When the word INT is used, it is assumed that all 
numbers in Field V will be loaded as integers . If only one integer is punched 
per card, the INT may be omitted. The word TRA denotes to the read routine 
that all data have been input and to return control to the calling program. 
Example: 
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On the first card, the 4 in column 12 indicates that four words follow; each 
word is six characters long. This is a remarks card which helps identify the 
data that follows. The second card defines a variable array FREQ(I) whose 
elements are 2.0, 5.67 and 200.0 respectively. The third card denotes the 
end of the data. 

Field number IV is not used. 

Field number V contains the data input to the program. DEC, 0CT and INT 
numbers must be left adjusted; that is, data must always start in column 12. 
All numbers must be separated by a comma and the field terminates with the 
first blank, BCD information begins in column 13. Because the field ends 
with a blank, the user may add any comments in the remainder of the field. 

Field number VI specifies the initial array location or subscript of the 
data in Field V. If this field is blank, an initial subscript of 1 is implied. 
The subscript may appear anywhere in the field. Example; 
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In the example, SXMOD is an array containing five elements. The first element 
is 0,075 while the fourth element is 1.0 as denoted by the 4 in column 67. 

F: sld number VII is not used as far as the input routine is concerned. 

3.3,2 Input Data for the Flexible Body Option - The revised TOLA com- 
puter program can be run considering either a rigid or a flexible airframe. 

In either case, all of the data defined in Reference 3 for a particular case 
must be input . The additional data required by the flexible body option of 
the TOLA computer program are defined in Figure 3-6 and discussed below. 

To use TOLA when the airframe is considered rigid, the indicator INDFLX 
must be equal to zero. No other additional input is required. 

To use TOLA when the airframe is considered flexible, the indicator 
INDFLX must be set equal to one and additional data describing the airframe 
elasticity are required. The number of free-free normal modes, NMODE, repre- 
senting the airframe flexibility must be specified. A maximum of twenty modes 
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INPUT 

INDICATOR/ 

VARIABLE 

COORDINATE 
SYSTEM (1) 

INDICATOR OR VARIABLE DEFINITION 

INDFLX 


INDICATOR DEFINING OPTION 
INDFLX = 0 - RIGID AIRFRAME 
INDFLX = 1 - FLEXIBLE AIRFRAME 

NMODE 


INDICATES NUlffiER OF MODES INPUT 
(20 MAXIMUM) 

GMASSI(I) 


GENERALIZED MASS OF I TH ELASTIC MODE 

GFREO(l) 


FREQUENCY OF I TH MODE (RADIANS/SEC) 

SXMOD(I) 

BCS 

X MODE SHAPE FOR STRUT ATTACHlffiNT POINTS 
IN I TH MODE 

SYMOD(I) 

BCS 

Y MODE SHAPE FOR STRUT ATTACHMENT POINTS 
IN I TH MODE 

SZMOU(I) 

BCS 

Z MODE SHAPE FOR STRUT ATTACHMENT POINTS 
IN I TH MODE 

TXMOD(I) 

BCS 

X MODE SHAPE FOR ENGINE THRUST APPLICATION 
ATTACHMENT POINTS IN I TH MODE 

ARMODE(I) 

BCS 

X,Y,Z,0x,0y,6z COMPONENTS OF MODE SHAPE 
FOR AERODYNAMIC FORCE AND MOMENT REFER- 
. ENCE LOCATION IN I TH MODE 

PF(I) 


PARTICIPATION FACTORS OF GENERALIZED 

AERODYNAMIC FORCES AND MOMENTS IN I TH MODE 

SKC (K) 

SCS 

DISTANCE BETWEEN K TH STRUT AXLE AND STRUT 
CENTER OF MASS 

DCMODE (1) 

BCS 

X,Y,Z COMPONENTS OF MODE SHAPE FOR DRAG 
CHUTE ATTACHMENT POINT IN I TH MODE 

NPTS 


NUMBER OF POINTS ON THE AIRFRAMI « f WHICH 
OUTPUT IS REQUESTED (20 MAXIMUM) 

ROIS(J) 

BCS 

ROISX, ROISY, ROISZ COMPONENTS OF POSITION 
VECTOR FOR J TH POINT ON FLEXIBLE AIRFRAME 
AT WHICH OUTPUT IS REQUESTED 

OUTMOU(I) 

BCS 

X,Y,Z COMPONENTS OF I TH MODE SHAPE FOR 
POINTS ON FLEXIBLE AIRFRAME AT I^HICH 
OUTPUT IS REQUESTED. 

IFLX(I) 


INDICATES THE POINTS WHOSE DATA WILL BE 
STORED ON TAPE 


(1) NOTE: BCS = BODY COORDINATE SYSTEM SCS = STRUT COORDINATE SYSTEM 

FIGURE 3-6 INPUT DATA FOR TOLA FLEXIBLE BODY OPTION 
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can be used. The natural frequency, GFREQ(I) , and generalized mass, GMASSl(I), 
for each mode must be input. The mode shape magnitudes, SXMOD(I), SYMOD(Y), 
SZMOD(Z) , for each mode at the strut attachment locations should be input. 
While the program will run without these input data, it will use a value of 
zero for the mode shape magnitudes. Similarly, the mode shape data at the 
point of application of the engine thrust, TXMOD(I), and aerodynamic forces 
and moments, ARMODE(I) , should be input for solution of any practical takeoff/ 
landing problem. 

The aerodynamic loads are treated as concentrated loads in TOLA in the 
form of total aerodynamic forces and moments acting at a selected reference 
point on the airframe. To obtain realistic flexible body response, weighting 
effects or participation factors, PF(I), of the aerodynamic loads on the res- 
ponse of each normal mode are required. If aerodynamic effects on the flexi- 
ble airframe response are desired, the user must input the proper values for 
the PF(I) array. If the PF(I) are not input, the default values for this 
array are zero and all effects of the aerodynamic loads on modal response are 
assumed to be small and therefore neglected. A general approach for calculat- 
ing the aerodynamic weighting effects is suggested in Appendix B, 

All of the arrays used in the flexible body option are in vector form 
(one dimensional) , and the subroutine expects the modal data to appear in a 
particular order on the data input cards. The order required by the subrou- 
time is best shown through an example. If the aircraft simulated in the pro- 
gram has three landing gear struts and two engines, and four vibratory modes 
are selected to represent airframe flexibility, then the typical strut and 
engine attachment point modal data would appear as follows: 

Strut 1 Attach Point 


Mode 

X 

y 

z 

1 

-.41 

.68 

-.14 

2 

.38 

.03 

.79 

3 

-.40 

-.08 

.03 

4 

-.25 

.16 

.17 
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kJ. 


Strut 2 Attach Point 


Mode 

X 

Y 

Z 

1 

-.83 

.69 

-.33 

2 

.48 

.06 

.86 

3 

-.83 

-.07 

,05 

4 

-.47 

.17 

.38 

Strut 3 Attach 

Point 



Mode 

X 

Y 

Z 

1 

-1,00 

.69 

-.41 

2 

,52 

.07 

.89 

3 

-1.00 

-.08 

.05 

4 

-.55 

.17 

.49 

Engine 1 Attach 

Point 


Engine 2 Attach Point 

Mode 

X 


Mode X 

1 

-.64 


1 -.68 

2 

.29 


2 .36 

3 

-.59 


3 -.65 

4 

-.32 


4 -.37 

Write each component of the 

strut attachment point mode shape as though in an 


array dimensioned number-of-struts x number-of-modea . 



-.41 

.38 

-.40 

-.25 

[SXMOD] = 

-.83 

.43 

-.83 

-.47 


-1.0 

.52 

-1.0 

-.55 


.68 

.03 

-.08 

.16 

[SYMOD] = 

.69 

.06 

-.07 

.17 


.69 

.07 

-.08 

.17 


-.14 

.79 

,03 

.17 

[SZMOD] = 

-.33 

.86 

.05 

.38 


-.41 

,89 

.05 

.49 


The engine attachment point modal data should be written in an array 
dimensioned nuraber-of-engines x number-of-modes : 

-.64 .29 -.59 

-.68 .36 -.65 


[TXMOD] 
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-.32 

-.37 


Transform each array into vector form by reading the matrix elements by 
columns. Thus the order in which the data is read would be as follows; 


SXMOD = -.41 

SYMOD = .68 

S2M0D = -.14 

TXMOD = -.M 

-.83 

.69 

-.33 

-.68 

-1.0 

.69 

-.41 

.29 

.38 

.03 

,79 

.36 

.48 

.06 

.86 

-.59 

.52 

.07 

.89 

-.65 

-.40 

-.08 

.03 

-.32 

-.83 

-.07 

.05 

-.37 

-1.0 

-.08 

.03 


-.25 

.16 

.17 


-.47 

.17 

.38 


-.55 

.17 

.49 



This data would then be placed on cards according to the format described in 
the previous section. 

Typical aerodynamic data and participation factors would appear as 
follows : 

Aerodynamic Data 


Mode 

X 

Y 

Z 

®X 

®Y 


1 

.16 

.20 

-.89 

.0004 

.0045 

.0009 

2 

.20 

,15 

-.96 

.0002 

.0053 

-.0003 

3 

.12 

.08 

-.65 

■.0001 

.0038 

.0010 

4 

.05 

,09 

-.59 

.0003 

.0036 

-.0007 

Participation 

Factors 






Mode 

X 

Y 

Z 


®Y 


1 

,30 

.36 

-1.87 

.15 

-.93 

.20 

2 

.46 

.39 

2.15 

.12 

-1.15 

-.09 

3 

.28 

.21 

-1.13 

.04 

-.83 

.21 

4 

.16 

.24 

.97 

.08 

-.79 

-.17 

Again, write 

the data 

in an array where 

each 

column represents the 

single mode; 

then read 

the 

matrix columnwise. 
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ARMODE = 


.16 

.20 

CM 

.05 

PF = 

.30 

.46 

CO 

,16 

.20 

,15 

,08 

.09 


.36 

.39 

.21 

.24 

1 

CO 

\o 

-.96 

-.65 

-.59 


-1,87 

2.15 

-1.13 

.97 

.0004 

.0002 

-.0001 

.0003 


.15 

.12 

.04 

.08 

.0045 

.0053 

.0038 

.0036 


-.93 

-1.15 

-.83 

-.79 

.0009 

-.0003 

,0010 

-.0007 


.20 

-.09 

,21 

-.17 


ARMODE = .16 


PF = .30 


.20 


,36 


-.89 

.0004 

.0045 

.0009 


1.87 

.15 

-.93 

,20 


.20 


.46 


.15 


.39 


SKC(K) and DCMODE (I ) are optional data. The program sets these quanti- 
ties to zero if not input. SKC(K) is the distance from the tire axle to the 
strut center of mass measured along the strut stroke. It is approximately 
equal to zero for many landing gears. The order in which the struts are num- 
bered in SKC(K) must be consistent with the order implied by the strut attach- 
ment point mode shapes. If the third row in the modal data represents the 
motion of the third strut, the third element in array SKC(K) must be the des- 
cribed distance for that strut. 

DCMODE (I) defines the mode shape at the drag chute attach point and is 
necessary only when the aircraft has a drag chute. These modal data are in- 
put in an order similar to that for the aerodynamic data. If written in a 
two-dimensional array, each column of data represents the X, Y, Z components 
of the mode shape for a given mode. 

The remaining input data indicated in Figure 3-6 are necessary to obtain 
flexible body response output on the airframe. NPTS indicates the number of 
points at which output is requested. ROIS(J) are the X, Y, Z components of 
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the position vector defining the location of the points relative to the air- 
frame or 0th body coordinate system. OUTMOD(I) are the components of each 


mode shape at those points for which 

output 

is specified. 

As before 

, the 

order of the data 

is significant and 

an example will best 

show this . 

If out 

put is desired at 

two points on the 

aircraft 

, typical data would appear as 

below: 
Point 1 

Location 

Mode 

1 

2 

3 

4 

X = 2.71 

X 

.09 

.11 

-.05 

.02 

Y = 17.63 

Y 

.02 

.01 

-.03 

.01 

Z = 1.52 

Z 

.95 

-.98 

.87 

.77 

Point 2 

Location 

Mode 

1 

2 

3 

4 

X = 2.71 

X 

.07 

.10 

-.04 

.01 

Y = 8.42 

Y 

.01 

-.02 

-.03 

.02 

Z = 1.25 

Z 

.43 

-.39 

.41 

.29 


The matrix ROIS(J) should be written as though dimensioned 3(X,Y,Z) x NPTS 
and then read by columns. For the above example, ROIS(J) would appear as 
follows : 


ROIS(J) = 2,71, 17,63, 1.52, 2.71, 8.42, 1.25 
Each column of OUTMOD(I) should contain all of the modal data for a given 
point. The X component of data for all modes should precede the Y component, 
with the Y component preceding the Z. Written in two dimensional form for 
the example being considered, OUTMOD(I) would be given as: 


[OUTMOD] 


.09 

.07 

.11 

.10 

-.05 

-.04 

,02 

.01 

.02 

.01 

.01 

-.02 

-.03 

-.03 

.01 

-.02 


X Component 


Y Component 
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Z Component 


.95 .43 

-.98 -.39 

.87 .41 

-.77 -.29 


This matrix should be transformed to vector form by reading the elements by 
column. 

The array IFLX(I) dictates which flexible body response data will be 
saved on tape and used as input for a plot routine. Subroutine FLEX can 
formulate and print the flexible body response at up to twenty points on the 
aircraft. IFLX(I) enables the user to select from these points, those whose 
data will be plotted. Each output point is assigned a number by the order in 
which their modal data appears in array 0UTM0D(I) , An element in IFLX whose 
value is one will cause the data for that respective point to be placed on 
tape. For example, if response data is formulated at five points on the air- 
craft, IFLX = (1, 0, 1, 1, 0) will cause all flexible body data associated 
with point numbers one, three and four to be saved on tape. Other indicators 
required to store TOLA output data are discussed in Section 3.3.5. If no 
flexible body response data is desired, NPTS , R0IS, 0UTM0D and IFLX need not 
be input. 

There is no specific system of units associated with the input informa- 
tion, except for the modal frequencies which must be expressed in radians/ 
unit time. All other parameters may be expressed in any consistent set of 
units, either English or Metric (inches or centimeters, pounds or dynes). 

The units selected must, of course, be consistent with the rigid body set 
used (see Reference 3) . 

3.3.3 Output Data from the Flexible Body Option - The data that can be 
output from subroutine FLEXl consists of the flexible body compoue^^ts of the 
inertial accelerations , velocity and displacement in each of the three body 
coordinate directions and the total inertial acceleration and velocity in 
each coordinate direction. The output variable names used in FLEXl and their 
definition are given in Figure 3-7. 

3.3.4 Staging the Flexible Body Option into the Program - If aircraft 
elasticity is desired in an analysis, the program will turn the flexible body 
option subroutine on at the same time the landing gear subroutine is staged 
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ALL QUANTITIES ARE IN BODY COORDINATES 


POINT - DEFINES THE POINT NUMBER (1-20) 

XD2F - X COMPONENT OF THE INERTIAL ACCELERATION DUE TO FLEXIBILITY 

XD2T - X COMPONENT OF THE TOTAL INERTIAL ACCELERATION 

YD2F “ Y COMPOtlENT OF THE INERTIAL ACCELERATION DUE TO FLEXIBILITY 

YD2T - Y COMPONENT OF THE TOTAL INERTIAL ACCELERATION 

ZD2F - Z COMPONENT OF THE INERTIAL ACCELERATION DUE TO FLEXIBILITY 

ZD2T - Z COMPONENT OF THE TOTAL INERTIAL ACCELERATION 

XDIF - X COMPONENT OF THE INERTIAL VELOCITY DUE TO FLEXIBILITY 

XDIT - X COMPONENT OF THE TOTAL INERTIAL VELOCITY 

YDIF - Y COMPONENT OF THE INERTIAL VELOCITY DUE TO FLEXIBILITY 

YDIT - Y COMPONENT OF THE TOTAL INERTIAL VELOCITY 

ZDIF - Z COMPONENT OF THE INERTIAL VELOCITY DUE TO FLEXIBILITY 

ZDIT - Z COMPONENT OF THE TOTAL INERTIAL VELOCITY 

XDOF - X COMPONENT OF DISPLACEMENT DUE TO FLEXIBILITY 

YDOF - Y COMPONENT OF DISPLACEMENT DUE TO FLEXIBILITY 

ZDOF - Z COMPONENT OF DISPLACEMENT DUE TO FLEXIBILITY 


i 

I 

i 


FIGURE 3-7 OUTPUT VARIABLES USED IN FLEXl 
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into the program. This is done by testing the values of both the flexible 
body option indicator (INDFLX) and the landing gear indicator (INDLG) . Both 
must be non-zero for flexibility effects to be included. 

Initial generalized displacements are calculated based on values of 
variables at the time the option is staged into the program. These initial 
displacements are then used in subsequent calculation of the generalized 
■ accelerations . 

3.3.5 Data Plotting Informatio n - Major revisions were made to the sub- 
; routine that stores data for use by a separate plotting program. As now re- 

j written, subroutine SDFLGP first prints headers that identify the variable 

f 

\ names of the data that follow. These headers are printed only once. Each 

call to the subroutine then writes to tape all data associated with a single 
time point. This eliminates the need to store the data in intermediate 
arrays . 

\ The indicators described in Reference 3 and earlier in this report that 

f control the logic in SDFLGJ? have not been modified. They are as follows: 

denotes that data will be stored on tape for plotting 
indicates rigid body cata will be saved 

denotes that data for landing gears number 1 through 5 will 
be stored on tape 


indicates that flexible response data for the i th output 
point will be saved 

A new plotting program was developed to be compatible with the data for- 
mat of the revised TOLA subroutine SDFLGP. This program, entitled PLTDAT, is 
submitted as a separate job after a data tape has been generated by the TOLA 
program. The plot tape generated by PLTDAT can then be used by any off-line 
plotting device. A listing of the PLTDAT computer program is given in Appendix C. 

The plot program was designed to permit the user a high degree of flexi- 
bility in the use of the program. Any variable stored for plotting may be 
chosen as the independent variable. Not only does this allow conventional 
time history plots to be made, but also such plots as the altitude of the 
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IPLT = 1 
ISDF - 1 
ISTPLl = 1 
ISTPL2 = 1 
ISTPL3 = 1 
ISTPL4 = 1 
ISTPL5 = 1 
IFLX(I) = 1 


k 


center of gravity versus downrange position or strut acceleration versus strut 
stroke. A maximum of five dependent variables can be plotted on a single graph. 
This enables the users to make direct comparisons of several simultaneously 
displayed variables. 

All graphs are scaled to an 8-1/2 x 11 inch page size; however, the actual 
plotting area depends on the number of dependent variables. The ordinate (de- 
pendent variable) axis is six inches in length. The length of the abcissa 
(independent variable) axis ranges from 9.4 Inches for one dependent variable 
to 7.0 inches for five dependent variables. 

The input data required by the plot program must follow a particular for- 
mat. The first card contains an integer (format 16) that specifies the number 
of data points plotted per graph. The remaining cards control the number of 
plots, define graph titles and dictate the dependent and independent variables. 
This is accomplished by beginning each data card with a control identifier. 

These control identifiers are TITLEl, TITLE2, INDVAR, DEPVAR and PLOT. All 
identifiers must begin in column 1 with their associated data beginning in 
column 11, TITLEl and TITLE2 permit a 40 character title and subtitle to be 
printed on the graph. If no titles are desired, these data are omitted. 

defines the variable name on that card as the independent variable. 

DEPVaR defines a maximum of five variable names (format 5A10) as dependent 
variables. The word PLOT causes the graphs to be generated with the current 
titles, dependent and independent variables. 

In order to uniquely identify all variables, a two digit numerical prefix 
is assigned to each repetative data name. For example. If TOLA subroutine 
SDFLGP has saved data for landing gears one, three, and five, PLTDAT will assign 
a 01 prefix to all data for gear one, a 02 prefix to all data for gear three, 
and a 03 prefix to all data for gear five. Thus the strut acceleration for 
gear five V70uld be 03SD2 while the strut stroke for gear three would bu 02S. 

Figure 3-8 shows a sample of injiut d.-^ta lor the plotting program. TOLA 
subroutine SDFLGP has already saved flexible body data for three points on 
the aircraft and landing gear data for gear numbers one, three, four and five. 
The first line in the plotting data indicates that two hundred points will be 
plotted on each graph. The main title for the first plot is ’'TOLA TIME HISTORY" 
while the subtitle is "STRUT ACCELERATIONS". The independent variable is time. 
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The dependent variables are the strut accelerations corresponding to the first 
three gears for which data is stored, struts one, three, and four. 
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FIGURE 3-8 SAMPLE OF PLOTTING DATA 


For the second graph, no main title is defined so the program uses the 
current title defined by TITLEl, The subtitle for this plot is "STRUT 
DISPLACEMENTS" as shown by the TITLE2 card. The independent variable has 
not been redefined and therefore is still time. The dependent variables are 
the strut displacements for gears one, three and four. 

The third and final plot indicated by these data also uses the current 
main title but redefines the subtitle as "FLEXIBLE ACCELERATION-PILOT STATION" 
The independent variable is still time while the single dependent variable is 
the vertical acceleration at the first flexible body point. 

The following standard CalComp plotting routines are called by PLTDAT; 


PLOTS 

LABEL 


SYMBOL 


SCALE 

AXIS 


NUMBER 


3.3.6 Comments on Program Operation - In addition to a working knowledge 
of the program, the user is generally Interested in the size of the program 





and its operating cost. Using the existing OVERLAY structure, the TOLA com- 
puter program vrith the flexible body option has a core requirement of 67K 
octal words. Most of the space associated with the flexible body option it- 
self is allocated to store the potentially large quantity of input modal data. 
Every effort was made during program development to streamline the option. 

Program operating costs vary from one computer system to the next so it 
is not possible to develop a single cost formula. Several observations, how- 
ever, can be made. The major factors that effect the cost of a TOLA run are 
the total number of integration steps and the number of variables that need 
to be integrated. Tbe number of integration steps is dictated by the time 
length of the analysis and the integration step size. Although the user has 
little control over the step size chosen by the integration routine, he can 
directly input the time at which the program will terminate. Care should be 
taken to insure that the program does not continue to run beyond the points 
of interest. 

Figure 3-9 lists the running time in seconds for five examples used to 
test the flexible body option. All runs terminated at the same point in the 
landing analysis so that the differences in cost can he attributed to the 
number of variables that required integration. A flexible body run adds two 
variables that require integration for each additional mode. An approximation 
to determine the time of a flexible body run is given by the expression: 


(TIME) 


FLEX 


(TIME) 


(NO. OF INTEGRATED VARIABLES) 


a. 4 


FLEX 


RIGID \(N0. OF INTEGRATED VARIABLES) 


RIGID) 


Example Number 

CPU Running Time 
(Sec) 

2 

1562 

3 

2217 

4 

2335 

5 

2943 

6 

2560 


FIGURE 3-9 TOLA EXAMPLE RUN TIMES 
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4 . EXAMPLES 


This section describes the various test cases used to exercise the modi-’ 
fied TOLA computer program. It is intended to illustrate actual program opera- 
tion with emphasis on properly interpreting and incorporating the flexible body 
data associated with each test case. 

A total of six examples are described. The first two cases are rigid 
body runs that do not include the effects of flexibility, while the remaining 
four cases employ the flexible body option. Associated with each example are 
listings of the input data and sample output. These data are shown in the 
appendix section, The input datafiles list all data required for each example. 
The TOLA computer program does not print the input data in this form since 
staging data are not printed until the stage is in operation. The output 

samples shown give the response data for several time points as printed by 
the program. All of the test cases are summarized in Figure 4-1. 


EXAMPLE 

NUMBER 

— 

DATA 

OBJECTIVE 

1 

AIRPLANE A 

RIGID AIRFRAME 

COMPARE RESULTS WITH "AS 
RECEIVED" TOLA 

2 

AIRPLANE B 

RIGID AIRFRAME 

REFERENCE RUN 

3 

AIRPLANE B 

SIMULATED ''RIGID" 
AIRFRAME 

CHECK OPERATION OF FLEXIBLE 
BODY OPTION 

4 

AIRPLANE B 

FLEXIBLE AIRFRAME 
FOUR MODES 

OBTAIN "TYPICAL" FLEXIBLE 
AIRFRAME RESULTS 

5 

AIRPLANE B 

FLEXIBLE AIRFRAME 
EIGHT MODES 

DETERMINE EFFECT OF HIGHER 
ORDER MODES 

6 

AIRPLANE B 

FLEXIBLE AIRFRAME 
FOUR MODES 

EVALUATE EFFECTS OF AERODYNAMICS 
ON FLEXIBLE BODY RESPONSE 


FIGURE 4-1 EXAMPLE RUN SUMMARY 

mcEoim page eutik NOT FILMED 
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4.1 Risld Body Examples - Two test cases were run without exercising the 
flexible body option using different sets of input data. The first set of 
data, denoted "Airplane A" in Figure 4-’l, was originally supplied with the 
program. The purpose of this run was to check whether the capabilities of 
the original program had been altered by the addition of the flexible body 
option. The output from this run compared exactly with the original program 
results. As can be seen in the input data listing of Appendix D, setting the 
indicator INDFLX to zero is the only flexible body data required when running 
a rigid body case. 

The second rigid body test case employed a new set of input data supplied 
by the NASA Langley Research Center. These data are denoted "Airplane B" in 
Figure 4-1. The program was first exercised as a rigid body run enabling the 
output to serve as a reference for comparing the effects of flexibility in 
later cases. Input data and sample output for this example are listed in 
Appendix E . 

4.2 Flexible Body Examples - Four test cases were run to determine the 
effect that various parameters have on flexible body response. All flexible 
body data required by each run were taken from data supplied by NASA and shown 
in Figure 4-2, These data consist of a modal frequency, generalized mass, 

and modal deflections for sixteen free-free, normal modes. Several observa- 
tions can be made that help in interpreting program input and results. Only 
modal deflections in the vertical (Z) direction are given. Consequently, 
there is no flexible body response in the X and Y directions. In addition, 
the mode shapes defined by the modal deflections are all symmetric from wing 
tip to wing tip. This results in a symmetric landing (simultaneous main gear 
touchdown) since all the rigid body data are also symmetric. 

A brief description is given below for each flexible body example. Time 
history plots of several variables are also shown to illustrate the particular 
effect emphasized by the test case. 

4.2.1 Simulated Rigid Body Run - To obtain results comparable to the 
rigid body data of Example 2, the flexible body option was first exercised 
with modal data simulating a stiff airframe. This was accomplished by using 
the modal deflections and generalized mass associated with the first four 
modes shown in Figure 4-2 but increasing the modal frequencies by a factor of 


MODE 

NUMBER 

MODAL 

FREQ 

HZ 

MODAL 

MASS 

SLUGS 

NORMALIZED MODAL DATA - POSITIVE DOWN 

PILOT 

STA. 

NOSE 

GEAR 

AERO 

DEF 

AERO 

SLOPE 

MAIN 

GEARS 

ENGINE 

TAIL 

1 

2.099 

66.6617 

+ .1970 

+.0800 

-.1140 

-4.239E-4 

-.1000 

-.0400 

+ .2030 

2 

2.628 

79.4557 

-.0385 

-.0200 

-.0414 

3.643E-4 

-.0042 

+.1885 

-.2440 

3 

4.784 

70.8341 

+ .0035 

-.1530 

+.0405 

-6.03E-4 

+ .1393 

+.1380 

-.1072 

4 

6.907 

18.1131 

+ .0035 

-.0650 

+.0644 

-3.034E-5 

+.0112 

-.0510 

-.1250 

5 

7.671 

20.0656 

+ .0254 

+.0400 

-.0342 

-5.653E-5 

-.0087 

+ .0111 

+.1998 

6 

9.728 

99.7316 

+ .3028 

+.1850 

-.0054 

-1.351E-1 

+.1200 

+.0559 

-.4409 

7 

11.797 

70.4027 

-.1673 

-.0100 

-.1258 

3.716E-4 

+.1050 

+ .0588 

-.0165 

8 

13.878 

31.6212 

-.1157 

+.0500 

-.0323 

-9.602E-4 

-.0100 

+ .0350 

-.2167 

9 

15.552 

40.4199 

+ .0494 

-.0300 

-.0036 

7.309E-4 

+.0500 

+.1025 

+.2985 

10 

17.638 

12.1885 

-.0038 

+.0050 

-.0044 

8.596E-7 

+ .0500 

+.0100 

+ .0982 

11 

20.019 

27.2611 

+ .0370 

-.0500 

-.0814 

5.78E-4 

-.0870 

-.0200 

-.3728 

12 

21.099 

25.7565 

+ .0181 

-.0350 

-.0653 

2.801E-4 

+.0200 

+ .0075 

-.0837 

13 

23.396 

37.8456 

+.0135 

-.0500 

+.0085 

1.617E-4 

,0000 

+ .0400 

-.1269 

14 

23.969 

39.6848 

-.0180 

+.0400 

-.0009 

-1.503E-4 

+.0350 

+ .0250 

-.2163 

15 

25.637 

29.5837 

-.0072 

+.0150 

+.0174 

-1.417E-4 

-.1300 

-.0300 

+ .2243 

16 

25.694 

8.2589 

-.0023 

+.0075 

+.0044 

-4.213E-5 

-.0320 

+ .0050 

+ .0670 


PILOT STATION X = 42.6667 ENGINES X = -5.4722 

NOSE GEAR X = 35.08333 Y = tl4.l667 

MAIN GEARS X = -2.83867 TAIL X = -32.333 

Y = +8.3333 
Z = 0.509583 


FIGURE 4-2 AIRPLANES FLEXIBLE BODY DATA 


47 



















Referring to the input data listing in Appendix F, each modal frequency 
and generalized mass are placed in arrays GFREQ and GMASSl respectively. The 
vertical deflections for each landing gear attach point are in SZMOD. Since 
there are no other landing gear data, SXMOD and SYMOD are not input. Modal 
data for the aerodynamic reference point are contained in ARMODE. The aero- 
dynamic weighting factors, PF, were not input, thus eliminating the effect of 
aerodynamic loads on flexible body response. Engine attach point modal data 
in the X direction is assumed zero; therefore, TXMOD is not input. Flexible 
body responses are output for four points on the aircraft, the pilot station, 
nose gear, right main gear, and tail. Modal data for these points are in 
OUTMOD, and their position vectors are defined in ROIS. 

The output data from this run showed good agreement with that of Example 
2, indicating that the flexible body option was operating properly. Differ- 
ences in rigid body data between these two examples were not distinguishable 
on a graph; therefore, time history plots of these data are not given. 

4.2.2 Flexible Body Run - Four Modes - The flexible body option was then 
run with the data described for Example 3 but using the actual modal frequen- 
cies defined in Figure 4-2. Output data from this run are shown graphically 
in Figures 4-3 through 4-6 and illustrate the effects of flexibility on air- 
craft response. These graphs demonstrate that for this example, flexibility 
has a more significant effect on landing gear dynamics than on rigid body 
response. It should be noted that the accuracy of all graphs in this section 
is limited by the time increment at which the data is plotted. Input data 
and sample output for this example are listed in Appendix G . 

4.2.3 Flexible Body Run - Eight Modes - This test case was run to deter- 
mine the effect of higher order modes on flexible body response. Airframe 
flexibility was represented by the modal data for the first eight modes of 
Figure 4-2. The input listing for this example in Appendix H shows the effect 
that increasing the number of modes has on the arrays associated with the 
flexible body data. Eight generalized masses and frequencies are shown in 
GMASSl and GFREQ, and the size of all arrays containing modal deflections has 
been increased. 

Figures 4-7 through 4-9 compare response data obtained by using four 
modes and then eight modes to represent airframe elasticity. 
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FIGURE 4-7 MAIM GEAR STRUT DISPLACEMENT VS TIME 



FIGURE 4-8 MAIN GEAR STRUT ACCELERATION VS TIME 



VERTICAL ACCELERATION RESPONSE (Z) AT PILOT STATION - FT/SEC 






4.2,4 Flexible Body Run - Fou'‘ Modes with Aerodynamic Weighting Factors - 
Aerodynamic weighting values or parcicipation factors were calculated for each 
of the first four modes in Figure 4-2 and included in the program to determine 
the effect of aerodynamic loading on flexible body response. These weighting 
values were calculated by the method outlined in Appendix B assuming an ellip- 
tical spanwise lift distribution over the aircraft's wing. The resulting 
participation factors with their proper data format are shown with the rest 
of the flexible body data in the input listing for this example in Appendix I, 
Figures 4-10 through 4-12 illustrate the effect that aerodynamic loading 
has on flexible body response cor this airplane. 
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ALTITUDE OF AIRCRAFT CENTER OF MASS (HCG) - FEET 





ACCELEBATIOH RESPONSE 
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APPENDIX A 

PROGRAM LISTING - TOLA COMPUTER PROGRAM! 
WITH FLEXIBLE BODY OPTION 


r 


A-1 




o 


c 


1 


c 



& 


JV£f?LAy (TOLfl,(,tjJ 

P;JOGftAM^rOLA I INPUT, output jTAPE5= INPUT, TAPE6=0UTPUrp 
ITAPtl j, TflPtlB, TAPE21) ' 

COMiiOfj/TAOnlh/TABLL (a^i j) 

COHHQN/RtAUi/DHl (6AJ ,Jf3C,INXU 
CALL FTNTIN(1,J,0UHHYJ 
f^£WIND IS 

R£AP subroutine INITIALIZATION 

J0C=-1 

INXO=L 

CALL EXE 

GO TO i 

END 

SU'JRUUTINE EXE 

EXECUTIVE P30GRAH 
DIMENSION IUTH0C1» 

LOGICAL INIjARC , END , SKIPUP 
logical 3TGMCH , TAGSTP 
COMMON /GTOPIT/ STSWGH , TAOSTP 
COMMON /CI-GOM/ 

♦ SKIPUP ,h:< ,T ,TIHINT , 

• AMI.JtP .AMAXER , 

♦RELERl iOH/(5),RELEA2*DM2(7) ,AINC(<S<4» ,0H4{<*6) ,TIHcR,OM 

* AHAXH ,tJMil (180 J ,DECRES( 4), 

UMIJ ( a»,()ELTS .CHI', t 6»,0LH1 

•QLTMl,CJLTME,0LTM3;tJMiG(l8) pEPSl ' 

‘ ,LM21 


i,, 0 M 8 , 

»dPSli 


0M1(4) 
3(84), 
OH 15 


ePjU 

• OMc'J ,EPS3 ,DM24 

• LPS^ ,uM2b ,EPS9 

*QM28(1 7) ,MGC7F,DM24 (44) , 


,0M22 
,£PS5 
, UM27 


( 12),EPS25 
0)125 
GREFF 


t I 

£5),( 


' unc o\^ ( if duu f r lunc:^ t'+H# t 

• IIJ011.R, { 2),IN0ARC ,OH32 

•INDATM, IN JA JT,CH33 (lEj) , INOPSK, DHia (34) 


COMMON' /DIP.COM/ 

iNJiKP ,kMu. 

UM 4 * { 2 ),lNDSrR 
uMh 3 pINDVPC 

tJSTAGE , 0 M 4 b ( 

ME 77 F ,UM 4 ej { __ 

DM Si (6) ,SIGN,nH52(oo),ri)lE,0H^(2), 
times ,IJHVs ( 3),riHSX 

’ TLil ,TLi2 ,TL13 

HRIIT ,uMSd- { b),bTGVAR( 


,INDSiTE 
jINDSTT 
,DM44 
3 ) ,OMGPR 
ifl) .RP77F 


( 9 ), 


'■'^*<1 ton^Q- \ □! I 2>,un»y i loi, 

♦0M(,: (2 77) ,NSTKUT,nMbi(89| ,IL,OM62(215),ALPnES,OM6i (111 
♦INIJL&.UMLJ { ISl) .UOH C.6H) 

CjMMOn/TA Jjpn/JUHM.. (11. ) 

COMMON/ eXlAUI/AOUIHi, SMT 1 , T I M£1 , AL PDDl, OUHHl ( 5) 
COMMON/Lu/ 1 cm ( 7) 

COMMON/ AUToC/ItJM4 (4 j) 

COMMON/ AO rf'HC/HjH5(b^) 

COHMON/LtlAUrj/lOMijUA ) 

CJHH0tJ/FLXUP/l9hl(6 jfi) 

CjMKOri/AUTSAC/ALPJKl,(JOESRtDUMH3 (4) 

COMHON/HTOuH/hT.HU ,HT2 

COMHON/CO 4J KU/lC';NTft,C0NTRl,IC0NT2, ICONTT 
logical SRTi,SrtTi.,SHf 3 
E'JUIVALeNCl IIMTHft , SKIPUP) 

DATA STCO;12,ETCOM3,riLANK/4HTHAX,5HSrAGE,6H / 

Format (iN.,i5x,i,Ab/(iH ,i5X,iOA6)) 

FORMAT (lriv,15X,4HST0P) 

FORMAT (l.<.,iSX,l8HSTAGE DATA ERROR) 

FOPHAT (lHu,15X,UH STAGE ON— ,2Ab) 

FORMAT (lM,,i5X,5HST0P- A6) 

«««««« 4 * 

initialization before OA'TA RtAU FOR ALL SUBPROGRAMS 


I INOSTF 
lOH'iZ 

i 0 M 47 I 
,0M5J 

, nM 5 b 
, TMAX 
OH59 


63), 

141, 


INOSTG 

INOTFF 

REM 


( 13) 


TLl 

DM57 

), 


( 4) 

( SO) 
(127) 


t 

d 9 

36 


2ti 

21 

23 




=1,3559 


Z>* 


00 35 ii=l, $1 
m = 9LftNK 

00 tijL Il=l,4 

AINCW 5 ( in =BLAHK 

JtCi^LSl in = ULANK 

no 2 u 

IOHMI) 

uO 21 l=libj 

ioM5{n = , 

tJ'O 4i3 

I3M5<I) =- 

00 i."* l-ljbj8 
I3HUI) =. 

CALL LOcA^l 
CALL TH^Si. 

CALL VPCsl 
CALL SACSi. 

CALL OPTi 
CALL FLlXI 
5rfT 0= . F ALSt • 

5rfT3=. T-<U£. 

NjT AGt=l 
I.J'tSTE = l 
ion ATMS 1 
SIbh=l. 

AM A XH= i . Eo 

0£l TS= , 1 

P.MINT = * . 

DLTM1=. jjji 
0LTH2= . b i 
T I Mt-!< = 3 J , 

0LH1=1. 

■PSi = j,. 

£Pb i=l. 
tlPS?^!* 

CPC 7=1, 

2Pi9=l. 

£PC 11=1. 

EPS13=1. 

£P. 325=1. 

29-115 J8E-5 

>«E7/F=i.. 

RP77F=3-ly59t5. 

RCLtHl = .u1lu7 
fidL2P2 = . w wx j5 
AllIhER = .--1 
AMAXtR=lju--. 

TIMI«^T = AfllfiER 
■JlTMSs. J <1 
rWtFF=o2,i7A 

ttUTS SU'JOOUTIHE INITIALIZATION 
3 OT 1=. T RU — » 

alpcoi= j. 

AUTl - SACS SUBROUTINES INITIALIZATION 
ALPJR1=«, 

OOe jR=u . 

POST DATA INITIALIZATION ANO PRINT 

•*•*♦**< “ “ 


2b4 

IC0NtK=i 


CALL 

oveplayultola 

2E>& 

CALL 

STGTSl 

'^1 

CALL 

OlF 


' T* 


' » 
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ORIGINAL PAGE fS 
OF POOR QUALITY 


O 

c 

c 


30^ 


303 

3U4 

3Ut» 

3ii& 

C 

<»ia 

307 

8 

<fl3 

o 


H.’SiJt LTi 

IF (TIHINT ,LT, flUINER) TIHINT 
C«LL INPUZ 

ifiswt<;»gij tc 3J2 

AUT3 SU-J-VOUTINt INITIALIZATION 

A30iHl=ALPUES 

TIHdl=TIME 


AHINER 


HT=i)CLTS 

HT.=HT 

HrE=HT 

3>M z = t T pUE t 

T-TIHl 

TU = nnE 

TLii = T II-.-: 

TLli=TIH: 

TLli = TlMc. 

TItluS=T IM-i-TIHSX 
INJAi^G = HgGTF .vjT. AHAXH 
CALL LlN-:5 (!') 

H<^ITE (0,1) («CHCI) ,I = i,3li) 
IF(INi)VPO,tQ.^. M;0 to 3j3 
ICDNT‘-< = 4 

CALL OUt.VLAY(ALTOLA ,u,6K«e:CALL» 
IFIlNCJTFF.tO.xJOO TO 3j4 
ICnHTi^iZ 

CALL OWL^LA V(4LlOLA,i, j.&HktCALL) 

IFdNUAt. LU.i, M'.u TO 3,5 
ICONTI^- i 

CALL ()Ye.-(LAV (ALI0LA,1«I, 6KFLCALU 
1C UnT " 'j 

CALL 0V(.-!LAY (ALT OLA, :,.j,6HfiL CALL) 

IF( INOlO.lQ. L) go To Ub 
IC0STP=A 

CALL aVL'iLwY (*.L TOLA ,1,,, 6H RECALL) 
3 <IFCP=.T-^Ul, 

CALL VPCCZ 

POST DATA initialization FOR SUBPROGRAMS 

CALL LOEARj 

CALL OPTZ 

CALL FLLJtZ 

CAUL OPT7 

CALL SUFLCP 

CALL OPTT, 

IFaNUAUr.LQ.; >G0 TO 3 j7 
ICONTR^Z 

CALL OVE-^UAV C4LT0LA,Zt-»6HRECALU 
SKIPUP=. FALSE, 

£NO = , F AL j L , 

TI4EA = 0£LrS*T-l.i:-6 

EXlCUT IV t^PROURAM 
TPO = H-LELT'j 

IF (TPO .LT. TMAX) GO TO 4l3 
OELTS = TMAX-T 
rij = 'JuLTS 
tNO = .TR'Jt, 

CALL hlHINCMID 
IF(«IH,ML.E )&0 to 415 
CALL aOFLCP 

IFUNOSTu.uO.uIGO to 417 
IF(ENO)GU TO 41T 



r><rrctia» ^ .. 


ORIGINAL PAG^ IS 
OF POOR QUALITY. 


n 


415 


417 

41fa 

C 

g 

511 

524 

525 


537 


C 


543 

572 


/p 


JF{T.LT.TIH£P)GG to H. 1 J* 
TIH£P=TtP.'>.INT-l.£-t< 

C 4 LL OPTH. 

IF C INUaUT, C.Q,.; >GO TO 416 
ICONTi ^=2 

CALL OVi^LAY ( 4 LT OLA, RECALL) 
r.J TO 416 

IFtlNOAUr.tO.-tGO TO 416 
IC 0 NTR =1 

CALL overlay ( 4 LT 0 LA ,i; , j, 6 HRECALL) 

GJ Tu 41 b 
CALL SOFLGP 

IF CT.LT .T'lAX )END = . FALSE. 
IF(INajTc..tQ.>.lGf) TO 417 
IF (EMC) GO TO 417 
IF(l)JriSTG.NE,,)GO TO 417 
CALL OPT, 

TtH£P=T*P<IHT-l,i-b 
IF« r.LT.TIHEAJGO TO 4 V 6 
TIMLA = T + i)ELTS-i,t -4 
IF { IHOAUT. tO.u )G» TO 416 
IC 0 NT .<=2 

CALL OVE:<LAY (LLTOLA,^, J, 6 HRECALL) 

GJ TO 41 , 

CALL OPTb 

1 F<INUAUT, cO,. )GO TO 416 
ICa 6 T<< = £ 

CALL OVE-vLAY ( 4 LT 0 LA, 2 , , , 6 HKtCALL) 

IF tlMOGTE .CO. i.) GO TO 744 

IF ( EJU ) GO TO 743 ' 

IF (IJOSTG .to. 1 .) GO TO 412 

«««»»»»««*«*« 

STAGING IS RLOOIREO 

*|^|^**9*<^r*9 «« 

INOSTG = j 
call LIN_S ( 2 ) 

WRITE (o,^) tSTGtfARtI), 1 = 1 , 2 ) 

(10 526 JJ= 1,4 
AINCPS ( JJ! = 6 LAM< 

JtCRtSf JJ) =BLAKK 
IFIINDSTF.lQ. J ) GO TO 537 
InOSTF =4 
CALL LlNtS ( 2 ) 

WRITE (fa,l„) STC 0 H 3 
GO TO 744 
INOSKPil 

call OlF 
IC 0 N 1 R =1 

MINOR 

INLl5KP= J 

IFdNnSTY.flt.J ) GO TO 631 

CALL CrOTil 

T=riHc 

M 0 = CELTS 

SKIPUP = . TRUE . 

IF(SMT 3 )',U TO 22 

IF ( IMILG.N;; . I) GO TO 2 £ 

N 0 tFS= 3 *NGTHUT 

IF< IL.NE., 1 NDEFS = 3 ''NSTRUT 

CALL LNUPO(NCiLFS) 

SWT 1 =. IROE, 

IF( ISlGN(i,INDLG). 6 T.L)G 0 TO 4 lQ 
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Av\> 

-y .-v>. * 


ORJGINAL PAQE 
OF POOR QUALITY 


!?15^=g5!^n5e& 

IC0NT‘? = 6 

CALL 0Vfc^!LAV(4LT0ia,if J,6HRECALL) 

CALL LGtA-^d 
CALL LG£A,<3 
CALL FLEX£ 

GU TO 
IN03TY=. 
call OcF 

IF tINOSTP..E(J,*»» GO TO 60<i 

IN03T-<= j 

TIliXsT 

HiTAGtsNjIAGf+L 

IF {ISIGNti, INOVPC) .GT,0) GO TO &35 

CALL l/PCSl 

I»J(iVPC=-r.'IOVPC 

ICONTR=A 

CALL OVERLAY C4LTOLrt , ijt .GHRECALU 
If (ISIGNti, IN0TFF),GT.3> go TO 6U8 
CALL TFFi. 

INOTFF=-INDTFF 

ICONTR=2 

CALL overlay (ALT0LA,1,L,6HR£CAUL) 

IF tlSIGMl, INCAlPJ ,GT.v) GO TO a6<» 

CALL SACSl 

INf)A£R=-rMOALR 

ICONTrR=3 

CALL OVERLAY «*LT OLA, 1,^,6HR£CALL) 

GO TO (.G*» 

CALL LINES (E) 

H1ITE (b,l-) STCOME 

GENERAL STOP 
CALL LINES {£) 

HRITE (bjJ), 

ST aHCHs , T RUE, 

CALL LGtAoP 

RETURN 

ENO 

SUtiROUTINE INUPO (N,L> 

INTtGER L(i> 

COUPON/ a n.C OP/SKIPU P ( f 1NDSTE(12«}5> f OH (3868) 

CORHON /UPOCAL/ NUN , P( 9L>,V( 9JJ 
IF tNUHFN ,LE. g-> GO TO 5 
CALL OLF 

FOPMATtlsHvHUHfJEH OF INTEGRATION VARIA8LES EXCEEDS HAX LIMIT 90) 
GTOP 

DO ^-1= i,N 
NUM^ N.jJM +1 

f^JlROUTlNE LNUPO(MN) 

KO■^^10N/UPOCAL/^UH,P(qul,Y(90) 
r NU*1=NUM-MN 
, RETURN 
END 

SU9R0UTINE INPUZ 
CJMH0N/UPDCAL/^UH,P(9l.) »Y(90» 

NUM = j 
00 iL 1=1, y: 

P(i) = a. 

Yt I) = j. 

RETURN 


A-6 


10<» 

103 

l'-2 

itii 

lO'j 

s;4 

£03 

202 

21.1 

2G0 


2C 

3D 

40 


90 




00 


IdBROUllNt lhT£G(<,XUI 

CJI1HON/UPi)CAL/hUH,P t3„ ) ,Y(<30 » 

PtXI = XlJ 

RlTUWH 

iNO 

SUBt^OUr UPJAT (JXl,JXZ,XJl,XJ2iXJ3,Xj4,XJ5) 
COrtMOIl/GI-’;i.(JH/SKlPOP.OH<fa49» jINDSrE 112453 , DHU 20 68 » 
COMMON/UP’(CaL/nUH»P (91) ,Y (90 ) 

LUGICAL ‘jKIPGP 

IF (SKIP'JP) GO TO (2«4.201,2Ut203,?D4f t JXl 
GO TO ( i u L t IJ 1 1 1 V 2* lU 3 1 ID 4 f f JXl 
XJ5 = Y (JXt+4) 

XJh = Y (JX2 + ;') 

XJ3 = YUX2t2) 

Y (JX c.t-1) 


Y(JX_ ) 


XJ5 
X J4 
XJ3 
XJ2 
XJl 


HIrtINtMIH) 


XJl 
XJl = 
riCTUi^N 
YtJX2t4) = 

V(JX2+oJ = 

YCJX2+41 = 

YUX2+..) = 

YtJXe, ) - 
WtTURO 
EOD 

SUOfiOUT IN£ 

LOGICAL 

COHMO.‘J/OI-^CtJh/F,UX,XTbTOPlT. I\/AR8H»SK,0H1(2) ,DXHI9 t 
*OX.“1 AX,k£LLF' 1,DH2 15) ,W£LER2,DM3 (62 9 ) y INOSTE , OM4 (9 a 0 ) » 
•PRTMlft, 0M6(lfil), IN0LG,DM6 ll51»,0M7(2u6B) 
COHMCIN/UPi)CAL/N,P£9C) ,Y (9'.) 

C0i‘HON/HrO0H/HT,HTl,H12 

UIMcNSION YMAX (9u),Yj(9ui iPO(90t »S.90J ,YP(9D),Y1 (90 ,2(90), 
CX< (9t,3) 
rtIH=L 
ACH = ... 

XF=X*0X 

IF (IVAftOH .NE, -) GO TO 340 
XjsX 

00 2. 1=1, N 

YBAXCI) =Atlb (Y( I) ) 

(HT,HT1,HT2) 

X “ X 

H=ABINl(4.JS(H) ,A6S(DXHAX) ) 
t)0 5i, 1 = 1,0 

Yj(I)=Y (I) 

CALL OPT2 
CALL 0PT4 

IF (3W.OR, (lNCiSTE.Ea.-))GO TO 3BU 
00 b: 1=1, N 
pj ( £)=pm 

Y( I)=Y. (IH-,; ,5*H^fPw (I) 

X=X J+J .b'fH 
CALL OPT? 

CALL 0PT4 

IF ( INUjT-. . CO. J )GO TO 36 j 
IF(3W,ANi). (H.GT.GTUPIT) ) GO TO 27J 
oj a: i=i,N 
S( I)=2. J*P (I) + Fu (I) 

yin=y>, u> + . .■j*hyp( ii 

CALL OPT? 

CALL 0PT4 

IFdNOSrK.tO.DJGn TO 360 
IF<3H,AH). (H.Gl.iiTOPITn GO TO 270 
DO 90 1=1, N 
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ifiJ 

Uli 

lan 


13i} 


14» 




160 


17a 


ISO 




X=XJ+H 
C4LL 0PT7 ' 

CftLL OPPt 

IF( INniiTu.ctl. JJGO TO 360 
ip(^:h.ano, (H.r.i.sTortn 1 go to Z70 

UO Iva I-;.N 

YP(I»=YJ tI)*H*(P(I)tSm)/6» 

00 lau i=XfN 

Y( I) = Yj (1) +J,^5*H*P0(I) 

C^LL OPT7 
CALL 0PT4 

IF ( IHOST£. EQ,(i>GO TO 3bU 

IF (SH. AffO. < H.GT.STuPin J GO TO 270 

00 UC I = !.,N 

J(I>=2. v*PtI)+Pj(I! 

v( n=Yu u> *u 

CALL OPT? 

CALL OPT4 

IF(INnST£,-.ll.,)GO TO J6i3 
IFtiM.A'JJ. IH.GT.srOPITM GQ TO 270 

i)'J Ihj 

sinsi. j'pin+^tn 

Yl I) ST . It, f ,5*H*PH) 

X = X0*u .‘!»H 
CALL UPT7 
CALL OPT'* 

IFUNLijr-.tO.-)GO TO 36J 

IFCiK. ANU. (H,GT,STOPIT) ) GO TO 270 

00 I5j I=lfH 

YltI)=Y:-tI)*C',6*H*(Pm+S{I) 1/6. 
Y(I) = '1( I) 

CALL 'PI7 
CALL jPT4 

IF(S «.U=?, aUfjSTE.tU.u> IGO TO 36B 
00 I=i.N 

SI r =p{ I) 

Y(I)=Yi(I) + . ,25*H»P<n 
X = Xa*w . 7‘7*H 
CALL OPT7 
CALL OPT** 

IFIINDSTL. tO,, )GO TO 36a 

IFtSW. AMO. f H.GT.STOPIT) » GO TO 270 

00 I7u Isil-, 

S(U=2. .*P4 IJ+S(I> 

Y(U=Yi(I) + a.25*H^P(I) 

CALL OPT7 
CALL OPTi. 

IF(INUGT= ,lQ.u >GO TO 36J 

IFISm.ANC, (H.GT.STOPIT) ) GO T0 27J 

00 iS. I=i,M 

S(I)=2,a^^PtIl+Sm 

Y(n=vim + L 

x=x:+H 

CALL OPT7 
CALL OPT-. 

IFIINDGri.tOL-lGO TO 36u 
IFISW.ANJ.IH.GT.aTuPITM GO TO 273 
R = C 

00 19j 1=1. N 

vm^Yi ti) + u.6*H*ipm+3(i>)/6. 

EPP =<Y( n -YPII) J/15,1 
Z< 1I=AHAX1( YMAXII) ,AOG(Y(I)l ► 


ORIGJ-MAl PAO^IS' 
OF. POOR QUALi'iV 


165 

19J 

zas 

21J 


2tt 

21) 

7(ia 


212 

22J 

23j 

iU 


Z7\i 

Z&i 

300 

3C5 

310 


320 

330 


3<>0 


353 


R = AMAXlt R.AflS (Ef-'R) / AHAXK Z(I) , 
IFCMELLRl -RJ1H3»19 j,190 
IF(AOS(H),OT.AUS(OXH£N) ) GO TO Z7b 
YrtAXtlj =2(IJ 

IFflhOLG.NL.U CALL LGUET 
IF(5H)G0 TO 360 
xa=xj+H 

rF(A05CXF-Kj) .GT.l.t-l«,)GD TO 211 
CALL 0HT7 
CALL OPT-* 

GO TO o 6 j 

1F(H.GT.P'<TH1(0&C 1 0 212 
fiCH=ACM<-H 

ifcach.Gc.prtminjgo to 2l3 

GO TO 22j 
CALL OPI7 

call OPTG 
H T ^ H 

call LlNESdl 
WRITE (6,7u« >HT 

FO-»MAIt22H INTEG RTN. HT = ,£15, 

HlH=i 

Re. turn 

ACH=u. 

IF(R-RELtR2 >23a,23„,2AQ 
H=H+H 

IF (ABS(H).LE.AeS(XF-X.» : GOTO 40 

HT=H 

H=XF-Xo 

GO TO 41* 

H = „ ,5*H 
00 26J I-i.N 
vpiD^JVitn 
GO TO *1* 

KF=:IFrx(l3X/OXHIN) 

H=DX/AUStFLOAT (KF) ) 

X = . 

Ks< + 1 

00 31w I=liN 
Tj 'I)=Y(D 
call OPT7 
CALL 0PT4 

IF(:iW.OR.(lNCST£,EO.J))GO TO 36J 
X=Xf. .6*H 
00 31j J=l»2 
00 32u 1=:»N 
X<« I, J»=H*PU> 

Y f I > = Yj ( I) +w .S’XKd , J) 

call opt^ 

CALI. OPT4 

IFUf*Di.T:i.£0,':>GO TO 36J 

X=X + „ .‘j'H 

DO 3'*v I=i»N 
X<(I,3»=H'*P(I> 

Y(n=Y.TI»*XK(I,31 
CALL OPT7 
C^LL OPT-* 

IFdHUjTE.EQ.jJGO TO 36u 
00 39b 1=1, N 

Yd) = Y, «£) + (XK (1,1) ♦2.'» (XK 
IF(K.Lf .KF) GO TO 3G6 
X = XF 

IFUNOLG.Nc.^jCALL LGOET 
call OPT7 
CALL 0PT4 
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1 . 0 ) ) 


8) 


3)M-H*P{I))/6. 




0« g!iiV,\4^75;Hi 

H£TUPN 

£N0 

iUJ^GUTINi LGiicT 
COMHOH/Uf*()GAL/hUM.P (9,1 ,Y(9(, J 

COriMOfi/LGUL/lA (2M,FC2(5),P^{5)rPRES(5»,C(5), IPPT, 
COMHOU/ JHl,0H/Grt.«{>46) ,INDSTE(675) , NSTR&T, DM2 ( 84 ) J 
CA2 (51 ,lLtS2T (9) ,LS2(E>) , 

Cilrij (5) ,H»SS2(5)tUM5< 34I,ES(9>*SB{9)*DM4U31I,IB(5» 
CHaLG»0H7(i5l) ,DMa(2^f>8l 
CJMHOri/HTCOH/HT.HTl ,MT2 
REAL MAS'i2 

IF ( IMULG.L0.2) RETURN 
DO Iv 1=1,NSTRUT 
K=u*ItNSIRUT 
J=LA(K) 

KK=K-1 

JJ=LA(K<J 

L=KK+2*N5TRUT 

Ll=LA(L) 

M=K*c*N 5TRUT 

Mri=LA(H» 

MN = LA(U 
HU = riT 

IF(PtJ) itn, 77,fti 
TTlMt=Y(j)/AnS(P(J)> 

IFnTIME.(jt.HT)r,0 TO 77 
HU=Trilit 
GO TO 77 

TTIHt = (S>J(n-Y (JH/P(Jl 
GO TO 79 
CONTIMUE 

IF ( Y( JJ ,GT , (-E3( 1) ) )GO TO 5t 
HRITtlb,t.qj I,T,Y(J) 

FORMAT (rjaK, 4H-EG(»I lit CIO EXCEEDED/ 
C5dX,2H3(,I1.4H) = L15.7) 

IF(Y(J> .ItiEStniGO TO 51 
IF(Y(J).Lt. (S9(I>-tiS(iniG0 TO 56 

iF(v(jj ,Lii. (bn(n^LS(i)nGo to 52 

H-dTiI (b,5J)I.l,Y(J) 

F'JkHAT (58X,4H cGIilltlbH) EXCEEDED/ 

C68X »2HG (iIi,4H) = L15.7J 

if(y(jj).le.l.)go to 2j 

V(JJ)=v. 

P( J)=j. 

IF(P(JJ).LT.i,. )G0 to 55 
P( JJ» =,. 

GO TO 55 

IF( Y(OJI ♦GttL* )GO TO 21 
YlJJ)=j, 

P(J)=^* 

IF(P(JJ),UT.C. )P(JJ)=i. 

CJNTiNUd 

IFdL.NE.J )G0 TO 4i 
HTc=HT . ■■ 

IF (P(HH) )d6itt7.38 
TriMi = Y(MrO/AaS(R(HM» ) 

IF(TTIMt,GL.Hr)Gp TO 67 
HT2=TTlMt 
GO TO 87 

TTIM£=(S>T(1)-Y(MH) »/P(HH) 

GO TO 89 
CONTINUE 

IF(Y(MH» ,GT. (-£S2(I) > »GO TO 58 


7b 

79 


78 

77 

49 

St 


S3 

52 


20 


51 


21 

55 


8G 

69 


88 


87 


L7PT 

fOH6(l27)f 
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•sr 

56 

63 

62 

22 

til 

23 

10 


11 

1 

I 

I 


I 


24 

20 

21 


*5l t'i'li.ijH) £xci;eded/ 


C56X,3HSit,Il,t»H> = £16.7) 
IF(Ytf^il) .Lii.£52( I))GO TO 6l 


TO 

TO 


60 

62 


IF{Y(Hfl).Lt, <S;T<I)-£;i2(I)))GO 
rFtYIHM).Li-. <S2TtI) tESZdHJGO 
WRITL (6, ‘.31 l,I,y trtH) 

FOkMAT (6rtX,6h EXCcEOED/ 


= E16. 


1 1 T>n 

C33X,3HSc(,i 
IF{Y(LL),CL.£.)G0 to 22 
Y(LL)=„. 

if(P(ll) .lt . t . )go to 

GO TO lA. 

IF ( V(UL J ,GL .t,. )GU TO 23 
Y (LLJ =u . 


,G£ 


• I. « 


)GO TO faJ 


,‘Tl . (-1) )Go to id 


Pt MMJ =„ . 

IF(P(LL). 

P(l.L) = u, 

CONTINUE 
IF( IH( 1) 

P(NN)=.. 

YU4Nf =„, 

CONTINUE 

f<cTLIPN 

ENJ 

SUDh!OUTlN£ 6TGTS1 
LOGICAL 5rt 
CUHMON /DIkCCM/ 

*CJH\/AL{G ) , Sr)(l9) t AINCPS(4) , DH2(292) . 0ECRES(4> • 

•STEST ( , ST£:lTi)(m . DM4(1S7) , STGVAR(4) , 0H5(543), 

*JiTAG£,rjlj(3i4) tON7 (2 .,68) 

CUMilON/STGT/ICCUNT, KC OUlIT . LOCAtN C>+ ) .LOCADE <4) 

COMMGN/O'Jl fiO/ICONT R. CONTRl , ICON! 2 » ICONT 3 
DATA BLAtK/lH / 

ICOUNT = . 

KCOUNT = « 

GO 14 1=1,4 

IF (AINC-^oU) .LiJ. BLANK) GO TO 15 

ICONTK=S 

GONTRl = AIiJCHr,t n 

CALL CVESLAY(4LTOLA,l,jo&HRECALL) 

LOCAINt n = IC0NT2 
IFacONT3,4.0.,, )GO TO 12 
WRITE (fa. 11) AINCRS(I) 

FOPnAT (28h tRfiOR.THE STAGE VARIABLE 
• IS NOT IN THE DIRECT0RY/24HU . , . LOOKI NG FOR NEH <5ASE> 

CALL ExEK^t.,) 
return 

ICOUNT = ICOUNT+1 

CONTINUE 

DU i; 1 = 1,4 

IF (DECRE3U) .EQ. BLANK) GO TO 21 
ICONTR=a 

COHrPl = DECI<ES( 1) 

CALL OVERLAY(4LTOLA,1»(,,6H RECALL) 

LOCAOE ( I) = 1CCNT2 
1F(ICONTJ.EI1...)GO TO 24 
WRITE (6.11) neCREStI) 

CALL EXERriti.) 

R£ TURN 

KCOUNT = KCOUNT*! 

CONTINUE 
RE I URN 
EDO 
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n 


22 


f>J 

61 

2J 

3J 



53 

51 


o 


saassajiMc.ss?'"’"'"’""’'’ 

ICOMVAL 15) fUMtHMl (16 ) . A INP.RS rit > i DH2 t 292 t • D£CR£'3(4 1 , OHS ( 51 0) • 
25 TEjT (4),’iTEiTC<4»*tJH4(187) ,iiTGVAR(4»|0H5(S4S) ,IST A &E| 0M6 ( 3l4> , 

C0HHaN/5T^T 7ICCUNT, KCOUNr4LOCAIN(4) « (.OCAOEU) 

LOGICAL iri 

UATA fliNC {, ADt.CR/5HINCK.f5HDECRt/ 

IF (ICOUfJT.LQ. -) GO TO ifi 
IFabTflGL.tO.-tGO TO 61 
1)0 *iu I =1,1 COUNT 
J=LCCAIN(i) 

IF<COMtfAL(J) ,NE.STESTa))GO TO 3C 

CONTINOl 

GO TO -,3 

00 20 l=l,iCOUST 
j = LOLaiN( n 

IF (COHVrtLlJ) .GE, STlST (U » GO TO 40 
CUNTINUt 

IF (KCOUNT .LO. kI GO TO 33 
IF nSTOGi,t.O.UGO TO 64 
00 1=1, KCOUNT 

J=LCCAUt(I) 

IF (COMUAL ( J) .NG.GTtSTDdnGO TO 33 
COMFINyi 
6 J To V j 

00 32 Ul.KCCUNT 
J = LObAU:. t I 1 

IF (COhVAL(J) .Lt. STESTDd) ) GO TO 50 
CONTINUE 

indstg = , 

SH = ,FAL j£ . 

RETURN 

3TGVAR<2)=AINCF3(I) 

3TGVAR ( U = A INCR 
GO TO :?! 

5TGVAP(2)=UECREGn) 

STGWflR( 1) =fluECri 
INU3TG = i 
GW = .TRUE, 

return 

END 

9L0CK DATA TfJATA 

C0HM0N/TAiJC0)'/L0C3( 114) ,ST A0LE (ila ) 


DATA tSTA JLE (I » , 1 = 1 ,1 i.b) / 
•bHOTAei^l.oHHTAPEl.uHWrAU^t’fbHNTAU.S 
*oHTTA0ll,iriCTA|) J.., oHOTAO ,2 ,6HCTA(J j 3 
♦GHFTAt)^ l,oHFTAGj2,LHFlAy„3 ,fc»HVTAf)jl 
♦6HVTAHg2,6HVTAj^,3,CMVtAHlj A»bHi/TADo:, 
♦6HVTAU. 9,or(VTABl.,GH)/TAKll,bHVTAU12 
•oHVTAbio, bHVTAUl7,bUVTAqi6 

»6HATA4t 4,bHATA ‘’:b,uHttTAMCC ,6HAT A9J 7 
*6HATABil,bHATAM12TLHATArjlo,6HATAB14 
♦6HATAfaia,6HATA')i9,faHAlA«2i ,6HttTAU21 
♦6HATAB2 5,oHATAD2f,,lHAT Ail2 7,bHATAR2 8 
*bHATA.)^£,bHATAHJJ,tHATAr)34,6H AT AB3 5 
•6HATAB3 9,bHATA(14u,bHATA()4i,bHATAB42 
•brtATAB4b,6MATAU47,bHATAH46,faHATA049 
•bHATApIvijoHATAUStrbHATABSBtbHATAUSe 
•6HATAob.i,L>HATAiJbl,bHflTAB62 ,bHATARb3 
*6HATABt,?,oHATAaba,tHATA069,oHATAB7U 
*bHA I4y74,6HATAHfb,bKAlAH7&,bH4TAB77 
£N0 

SUBROUTINE TSRCH tSYH2}LaC2,N2,IER) 
COMHON/TAdCOH/LOCS( lib) .STABLE (115) 


bHTr AULi,bHTTABc2, bHTTABli, 
bHCTAtiw‘4,bHCTAGL5,bHCTA0 J6, 


bHVTABub 
hHvr ABi3 
6HAT ABU 
bHATAHC a 
6HATAB1S 
bHAT AQ 22 
6HAT AB29 
bHATAi)3b 
bHATAQ43 
bHATABbii 
6HATAB57 
&HATADb4 
6HATA071 
bHATAUra 


,6HV TA 
, 6HVTA 
.briATA 
,6HATA 
,6HATA 
,6KA TA 
tbHATA 
,bHAT A 

,&hata 
ibHATA 
tbHATA 
, 6H A T A 
fbllATA 

.6HATA 


Do 7,6HVTABL 
B14,bHVTA&i 
Dl.2,6HATABi. 
Qt9,DHATABl 
blb.oHATAHi 
Bc3,bHATAB2 
D3u, 6HAtAB3 
Uo7,6MATAB3 
B44,bHATAB4 
Bbl,6HATA05 
B5B,6HATAB5 
BbStbHAJABb 
B72,6HATAB7 
Ba!),6K 


1 

i 

i 


INTEGER LOC2(N2) 
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O 

SOS 

lQ3u 


> GO TO 1000 




93 (i 


0a(l9> I LONG , NCASE , NPAGE t 


2 


data NAXT/llb/ 

DO Ituu I= 1 ,HAXT 
If (SYMa ,Hl. GTAHLETI* 

JH = I 

DO 5C». J=1*N2 
L0C2(J» = LOCS(JH> 

JM=JHfX 
ItR = -1 
RETURN 
CONTINUE 
I£R = 1 
RETURN 
END 

SUBROUTINE ASPCH (LOCl.SYMl J . 

COMHQN/TAUCQB/lOCSt llC) ,STABuE<115> 

DATA blank, HAXT/IH ,11B/ 

00 aoiu I=1,HAXT 

IF (LOCI .NL. LOCSdll GO TO 2000 
SYHi = STAULt(l) 

RETURN 
CONTINUE 
SYMl = BLANK 
RETURN 
lNO 

subroutine OEF 

TITLE PRINT ROUTINE 
CQRMON /CI-'COH/ , INDSOF 

•NjTAGE, JJ( l£L4),04{avN3) 

FJPHATdM*, Jf.X,4,Hi,IX DEGREES OF FREEDOM FLIGHT PATH STUDV/ 
,42 X,c 6HGE NiRAUicU COMPUTER PROGRAM/ 

»l.Hu ,2ax,7HlNNS0F IEiBX-5HOAS£ A6,7X, 

36R3TAGt I E, 5 X, 'JHPAGl Ib/IH » 

NPAGE=NPAGw+ 1 
LONG=j 

MRIT£(B,9'ji. ) INCSOF,NCAS£,NSTAGE,NPAGE 

RtlUPN 

ENCi 

SUBROUTINE STFL( JDPT,N,ARGlJ 
GtMERAL PRINT ROUTINE 
LOGICAL ULt.AM,INTEG 
COMMON/ULEAUP/ia, CLEAN, INTEG 

COMMON/ STOF A/A RG mo } , aLiST (0) ,GETARG(0) ,NENT, LENT, K 
dimension ARGi(l) 

IF (JOPT.tO.t.JGa TO 5 
IF(JOPT.EQ.3IGO TO 6 
00 4 1=1, N 
ARG(I) = ARG,^(Z} 

IF( JOPT-i) 1,2,3 
NENT=1 

IF (la.LQ. j» RETURN 
cleans. T-NJE, 

CALL ARRAY(N,li 
RETURN 

N£NT=a 

K =1 

CALL ARRAYIN.O) 

RETURN 

ME NTs 4 
K=1 

CALL ARRAYIN,J» 

RETURN 

GETA«G(l»=ARGiU) 

NENT=5 
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nocj oo 


Ml AKK 4 Y («,C ) 

R£TU»N 

jiNO 

BLOCK UAia STFLG 
COHMOH/CL- AUP/ 1£ .CLEAN, INTEG 
LOGICAL GllAN.INTEG 

OAT A It ,CL lAN, INT tG/. , . TRUE. , .FALS E. / 

END 

SUilfiOUHSi ST0VAK(N,A,3iC,D,E,F,G,H) 

CQNNgN/STuRA/ARGI46 liALIST (fl l,GETARG(S I ,NENT,LENT, K 

IF(IAGj(-0 .Lt.iJJGO 10 2 

IF< lAtjG [N» .LE.4)G0 TO 1 

GETARG( 4)=H 

GcTAKG ( 7) =G 

GdTAFG(6)=F 

GETARG(5» 

1 G£TAPG(4)=0 
G£TARG(3) =C 

2 GETARGIcIsH 
&£TAPG(1>=A 
NttiT-i 


7-0 *> 
710 
715 
720 


K=2 

CALL AFRAT{Nti.> 

RETURN 

ENO 

SUTRnUTI.S£ ARRAY (N, lOPT) 
logical CLlANjINTEG 
COHMOM/CLtAUP/ 12 , clean, tNTEG 

COHHON/STURA/ARG (46) , ALlSTia) ,GETARG(01 ,NENT,L£NT,K 
F0RHAT(5X,I6,7I15) 

F0PMAT(7X,A6*7{9X,A6») 

FORHAT(lX,d (1PE15.7)) 

FORHAT (iH ) 

IF(IOPT.nE,^.)GQ to 
IFCNENT-tl. LLNT>GO TO lOlC 
IF( [2,LQ.it )GO TO ltG5 


CLEANS. TrJL . 

GO TO tl. v 
1QC5 CALL LINES (1) 

WRITE (b,72u» 

IF UJlUT.cU.I) RETURN 
1013 INT£G = (N, LT, ]) 

NMAX = IAdj ( N » 

L£NT=Nt.Nr 

0=1 

GO TO 5j, 

CLEAN UUT array 
2oJ: call LlNLi (i) 

IF (LENT.Gt .A) GO TO 2ui: 

IF (INTEG) go to 2J:5 

WRITE (b,7l5) (ALIST( I),I = 1,I2) 
GO TO 202J 

(ALIST<I),I=1,I21 


(ALIST(U,I=1,I2) 


2335 WRITE (h,7j5) 

GO TO 2v2^ 

231t HilTE (6,7iw) 

202& 12=3 

IF ( .NOT. CLEAN)' GO TO 50fl 
CLEANS, FALSE. 

GO TO 1j.9 


r^i 


DEVELOP ARRAY 

ALIST (12) = GEIARG (J) 


A-H 


oooo 
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CiO 

ill 

i? ^fi) = ARG (J) 

520 

J=J *1 



IF 

(12 .EQ. P) 

GO TO 2 ' 

5 db 

IF 

(J.GT.NHAX) 

RETURN 


12 = 

12+1 



GO TO t51j»5Cl)»K 
£NU 

SUtlROUTINt LIUlS (LCOUND 
C LIN15 ACCOUNTING ROUTINE 

COHHQN /UlRCOM/UKbUJItLONGf 02(12 27) v 03(20 &0) 

L 0 ’JU=LUNii 4 -LC 0 l)M 

IF (LONG, Lt. 51) RETURN 

CALL OlF 

L0NG=LC0t)NT 

RETURN 

EN ') 

FUNCTION AilN(X) 

EXTERNAL ACOS 
AiIN=i. 57-70b5-AC0S (X) 

RETURN 
END ■ 

FUNCTION ACGS(X) 

IF (AOS(X) .C-r, l.o) GO TO 13Q 
IF (A(lS(X).GT. 7.4bti5flL6E-t,qj GO TO 5d 


TO 4J 


GO TO 3 t 


TO IP 


5 A = A+GA* 2 .** (-tI-U-l» 
20 X1=XE 

ACOS= 3 . 1415926 *A 
RETURN 


ACOE=i. i? 7 j 7363 

return 

53 IF (X ,NL. It) GO 
fiCOS=j. 

RETURN 

40 IF (X tNE. (-1,)) 
ACOS= 3. 1415926 
RETURN 

30 A=i. 

00 2 t I=i ,27 
IF (XI .GT. u.)GO 
SA = 1 . 

X 2 =i.-( 2 .*X 1 ** 2 > 
GO TO 5 
10 SA=j. 

XZ= ( 2 . *Xi**E)-l. 


103 RRITE ( 6 , 2 u.)X 
243 FORMAT ( 26 H. ARGUMENT 
ACi 3 S= 99999999 . 

RE TURN 
ENO 

FUNCTION ATAN^ 


our OF RANGE X =£ 2 j.O) 


SINGLE 

NOTE. 


o 


P-?:;C 1 SICN FORTRAN ARCTANGENT FUNCTION SUBROUTINE 
2 t;iO ARGUMENTS HILL EXIT HITH ZERO ANSHER 

► *<»**•»♦*¥******♦•**<>•****♦»♦***••**••*****••* * 1 * 

LOGICAL INOIC 
real L 

GIMENSION AA ( 6 )« A( 4 ) .H( 4 ) »PN( 4 > 

DATA (AA(I) , I = 1 , 6 ) / 

MIN IS AA(i), HAX IS AA(6) 

• ,iau2t345it£-8, . l7632G981t+U, 

2 . 274747742 E+ 1 , . 13421 7720 Et 9 

UATA (Ad), I = 1 , 4 ) / 

* , 449587 <: 14 t*J, . 195 J 1 4224 Lf u , 


. 57735 U 269 E+ 4 , 

/ 


. 1191753 59 E+ 1 , 


. 944754986 E- 1 , . 288535059 E -1 


t 
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o 


c 


c 


O 


*i>^’.H 6 X 5266 t+a, . 2 iai 8 ieiae + u, .ibe 72 <jiii 5 e+a 

DflTfl (Pun), I = i,i.» / 

• .34-a^6*>tt4;.Et., ;&96l31701f->j, ,ia47iq75?E. + l, ,i3962e34flE<-l 
UATfl cit Oil CJ, L / 

• ,.‘iiiil43qiE-ii ,C7uqge4ast-2t , 216649136E+0 i ,165636364E+0 
OATfl PI0V2t 0H£Pr / 

• .157 .3l4l5qcb5tH 7 

IF (Y .lO. 4ti.) GO TO 16 

IF (X ,E 5. j.J I GO TO 16 

rnnic = (x .lt, 

INUIO = .TRUti, ANGLE IS IN nUAO^iANT 1 OR 4 
R = Y/X 


Z = ads IR( 

00 Ij 1 - If 6 
IF IZ-AA(I) ,LT. 

Ij continue 
GO TO 17 
U I = I - 2 
J = 6 - I 
P = PN ( I) 

Z = All ) 

GO TO 13 
12 Z = Z*L 
J = 6 - I 


. 0 ) 


GO TO (15»12tll,lltlltll) tI 


JKI )/IZ + AA(J) » 


/ 

/ 

f 


p = :.c 

13 T = Z**2 + C3 - C2/I(Z*'^2) + Cl) 

ATAN 2 = z/T + P 

14 ATANZ = )IGtMATAN2f R) 

19 IF ( .NOT, INfllCI RETURN 
IF (atanz ,gt, a,:) go to 23 
ATANt = ATAN2 + ONtPl 
Rt TURN 

16 ATAN2 - SIGNIPlOVZt Y) 

RETURN 

lb IF (X .Gt. b .U GO TO 22 
ATAN2 = ONlPI 
4 ' TUon 

17 ATAN2 = PI0V2 
GO TO 14 

15 ATANE = R 
GO TO 19 

22 ATAN? = 3,t 
RETURN 

23 ATANi = ATAN2 - ONEPI 
RETUkN 

lNO 

SjaROUTiNZ ERRCR(LOCT) 

GENERAL TAPLE ERROR ROUTINE 

GONMON /OI.^COM/ OM(6) , SH(64U , INDSTE « DHK1244) ,DM2 (2(i66» 
DATA lOL / Ih / 

INI) 3T L = j 

call LIN'- i til 

CALL ASRCH(LDCT,NAHt) 

IF (NAME ilU. IBU go to S 
H-ilTE (tiflJ NAHl 
RETURN 
N-dTiL (6f2l 

FORMAT (14H1TADLE ERROR ,Ab) 

FOhNAT UZH^TAELE t.RROP/lH , 47H, LOCATION OF TABLE NOT LISTED IN 
lOIRcGT ORY . . . i 
RETi;<^N 
END 

SUBROUTINE EXEBRJNUN) 

COHMON/UIRCOM/OM £5) |SHC641 > , I NDSTE » DM 1 ( 1244) » DM2 (2G6fl) 


PA 6 E ,s 


OCTnoonooonooD 


ORIGINAL PACE ES 
OF POOR QUAUTV! 


.cQi u» RETURN 
CALL STFL(bti,OU) 

CALL LINES 13) 

NRITE. (6,3) NUN 

FORHAT (1HA»1SX,12HST0F NUHQEK 131 
RETURN 
END 

SUBROUTINE HOTLU fND»NA,X»Z 
N-DIMENSION TABLE 


,XA,ZR.IEJ 
LD'JK“UP ROUTINE 


01 KENS I ON X(l) »Z(i) .NAIl)tXAtI)«NS(S)tHJ( 

IE = lj 

Ll=2 

LF=N0-1 

DO i l=l«Lf 

L2=L1*NA(I )~i 

FIN0=u. 

00 1 J=Li»LZ 

IF<X(J) .UT.X(J-l)) GO TO h 

IE=E 
RE TURN 

6 IFCFiNU.NE.u.) GO TO 4 

IF tXA( n-X (J-m 8,4,4 
a IF {J.GT.LlI GO TO 13 

I£ = -l 
RETURN 

10 FIN0=U 
NSm=J-2 

4 CONTINUE 

IF (FIND) il,lc|ll 

12 IF (XA(I)-X (L2)) 13,13,14 

14 1E=1 

RETURN 

13 NS(I)=L2«1 

11 Li=L2tt 

3 CONTINUE 

KF=2*«LF 
MR = -2 

JO 18 1=1, KF, 2 

Ll = j 

IZ = d 

nR=KR42 

NPT=i 

00 19 J=1,LF 
rtH=2** ( J-l) 

IF(ANQ<H‘1,KtU.EQ.O)GO TO 22 
N=NS(J) 

GO TO c3 

22 lt=N3(J) 

23 N=M-L1 


NO OIH. OF LOOK-UP 

NA NUMBERS OF VALUES OF EACH TABLE 

X TAOLtS OF EACH X IN ORDER 

Z FUNCTION VALUES 

XA ARRAY OF ARGUMENTS 

ZR RESULT 

IE ERROR RETURN 

C NO ERROR 
-1 X ARRAY TO SHALL 

1 X ARRAY TO LARGE 

2 ARRAY NOT ASCENDING ORDER 


32) 


L±=LltNA(J) 
i 2=NPT* (N-l» +IZ 
npt=npt*na(U) 


F * 
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j.d 


32 


U = 1 

00 32 1=1, LF 
H=Nb(I» 

P-f=(XA(I) (M) ) 

JF-XF/t. 

00 32 J=ltjF 

HJ + (WJ(2*J) ) *PtR 

ZR = tJJ(l) 

RtTUfiN 

tNO 

SUOt.(jUTIN£ ATMS (HGC7F) 

ATMCSFHtRt CALCUIATION ROUTINE 
LOGICAL HGT9.,rVLN 

UI ME NS ION HR (U) .RHOiHll) , PB t 111 , T D ( 11 » , AK 1 Ui) , AK 2 ( 11 » t AK3 (ID , 
lA{21,0l2)iCI2),0i21 
COMMON /CiriCl.M/ 

lU.KlSB) ,ANIJA7F ,DM1(32A> ,INOATH ,nH2(192) 

SUHOIOSI tPHOAb ,UHi,(tjgi ,TA77R ,0MS(3D 

3UM(j(g‘*ol ,0M7 lEJbfl) 

ALTiriJi.E, OINSITY , PRESSURE .TEMPERATURE, 

OATA (h-J(I) ,f=l.il»/.., l.ie4t2.SE4, A.7EA,S, 3E4,7,9ERf 


,PA77P 

;VS77F 


,76S>E-b, 

,232E-id, 


Cg.E^.lu.gi^jioitEjlT.tA.Z.LS/ 

OATA (RHO'tCl) , I = l,ll)/2 4.7b92c-4,7, JbEt-4.7. 

C2. eSlEE-'H, 1 3.9'i6dE-7, 4,lia<3E-f,,4 .261bE-g,2. 2 
CL.34i>t-i2,l. 33aE-lt..Pi.ll3E-l3/ , , 

OATA (Pad) , 1 = 1 , 111 / 2116 . 2ifays. 472, 73, 51. OTO.a. 5155, 
C1.21ttl,2, 1 . flL-2,cl.a.9E“4, lb.bb2E-b,75.5?rtL-7, 
C5b.95i4t-7,t9.7*-9L-7/ 

DATA (T{HI),I=1,11) /blft. 6B«, 3 ti9. 986,309.988,508. 788, 
Cjd, lfl<j j.DH. 18 8, 188, 4Eb, 188,2386,168, 


CCjo.ioo,' jr'.ion,.;'.. 

C256b. 188, 2836.160/ 

J4TA (AKUU ,I = l,ll)/-.225569E-4,(,.,,t3fl46bE-4,L ., 

C-. 1593 t4l4 5HE“4, . 86 6289E-4, , 7543 41E-5, 

C.3jJ7l5E“3. .224129E-3/ 

OAT A (AKt tn , 1=1,11) /- 5. 2561 2, dr ,11. 388 3,0,, -7. 59218, 

Cd . , 8. 5**12, 1. 7 J 3 24,3 .41648,6. 63296, 9 .76137/ 

OAT A(AK3(1 J , 1=1, ID . 1 5 7689E-3 , 0. , . 12 L869E-3, 

Cd. , .2U023^L*3,5 *i1./ 

DATA A (1), A (eI ,a (1) ,[l( 2 ) ,C ( 1 ), 0(2) ta(D,0(2>/.75951lT .935767, 
C.l7i,lb4, .2739bb,22v<, l8j.,25, ,'14 U, / 


IF {(INMATH.EU.d).OR. {Hf,C7F.G£,2,5&6)» 60 TO 47C 

IF (HbC/F.LL .u .1 6U 10 46U 

1MP=.3.4 8*H(.C/F 

Hi,P = TMP/(1. *TMP/ 6356 766.) 

MijT'Id = , TRiJl . 

M = 2 

IF (MGP.GT. IBiOJu.) GO TO 49 
H = 1 

IF (HGP.GT. 9i,dd0,) GO TO 49 
MGT3 (j = .FAlSu. 

: SEARCH FOR LAVER 

49 IF (H&P.LT.HLUD) GO TO 50 

lay=ii 

GO TO u u 

50 00 35 I=g.ll 

IF (HGP.bT.HUd)) GO TO 55 
LAY=I-* 


55 

60 


C 


GO TO 6, 

CONTINUE 
THP=HGP-H9(LAY> 
IrtP2=l .+AK1 ( LAY) *TMP 


, 

* 
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If ^cn TO 69 

EV6N=. TRUu. 
r,o ro 7i 

£VEN=,FflL3L , 

Tfl77R= TiiaAY)*TMP2 

IF (tVtN) UO TO 72 

PA7 7P=PfULA Y)*TMP2**t“4K2tI.aY)l 

RHOaS=riHOy CLAY) *TMP2»*( -l.-AK2f LAY) ) 

GO TO au 

TMP3=EXP<-AK3aaY> • THP) 

P477P=PH(LAY)*TMP3 
RH0AS = RH0a(LAY»<‘THP3 
IF (HGT.9-) C.U TO as 
STA77R=S<J»T tTA77R> 

V377F= 49,t 2*-576''STA77R 

AiJUA7F = ,„£t&9aat-b‘> tTA77R»STA7:’R/< {TA77Rn98,72J*RH0AS)> 

RETURN 

VS77F=j . 

ANUA7F=0, 

TA77PST A77R* (A(H)-b(H)*ATAN<HGP-C(H)/0(H)) ) 

RiTUPlJ 

V577F = lllf). 43372 
T477hsTB(l> 

PA77P = Pb Til 

AtJUA7F-l,97t32a8E-4 

RHOA5=kHOH<l) 

RETURN 
YS77F=. , 

TA77R=. . 

PA77P=« . 

AMUATFi^O. 

RHUAS=« . 

RtTURM 

END 

SUBROUTITE INYHJ (A, il, INOERI 

A 3 X J MATRIX INVERSION ROUTINE 
DIMENSION A ( 3i T) f B( 3t 3) 
0(l,l)=A(2,2)*At3,5)-A(2t3)'^A<3t2) 

Ha,E)=AT3,2)* A{ i,3)-A (1,2)*A(3,3) 

0=0*D(;,2) ^ A(2|l) 

8(1,3) =ACi.2»*A(2,3)-A{2,2J*A(l,3) 

0=0+B(1,3)*A (5,1) 

IF{AbS(0).Lfc.l.t-ia»r,0 TO 14 
B(£;,i)=A(3,i)»A(2,o)-A(3,3)*A(2,l) 

B{E,2) = A(l,l)'fAt3,3)-A(3,l)*A(l,3) 
R(2,3)=A(2,l)*n(l,3)-A(l,l)*A{2,3) 
S(3,1)=A(£,1)»A(3 ,c)-A( 3,1)*A(2,2) 
3(i,2)=A(i,l)*A(i,Ej-A(l,i)*A(3,2) 

8(3,3) = A(i, 1)*A(2,2)-AU,2)«A(Z,1) 

OJ 17 J=i,J 

DO 17 1=1,3 

B( 1,J) =D(I,J)/U 

rNQEP=l 

RETURN 

IND£F=2 

RETURN 

ENO 

SUBROUTINE HULT31 (A,fl,C) 

A MATRIX MULTIPLICATION ROUTINE 
DIMENSION A(o,3),0(3),C(3) 

DO 1 1=1,3 
C( !)=>,. 

00 1 J= 1,3 I 
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c 


c 


1 


c 


11 

la 

lb 


3 

4 

5 
b 


7 

13 

14 

lb 


C 


tfJO 

mj'SPOOTIhii HULT33(A,tUC) 

A matrix hultiplication routine 

DIMEN310K A(3«3) ,Ut3)3) fC(3f3) 

00 1 1=1,3 
00 i J=l,3 
C(I,J)=Ut 
00 1 <-1,3 

C(I,J> = C tl, J1*A(I,KJ *BtK,J> 

R£ TURN 
END 

SUHROUTINc TRNFOS (A,fJ> 

A J X 3 MATRIX TRANSPOSE ROUTINE 
DlMLNilOK A ( J, J> ,413, J> 

JO 11=1,3 
UO XJ=i,3 
3( I,J) = A(J, I> 

-JET URN 
lNO 

S'JTRuUT in: HlHClN,L0CT,NXl,NX2,NX3,NX4,XlARG,XaAR3, 

•X3ARf,, X4ARC,, A) 

TAf.LE '3L.TUP ROUTINE 
COHMOH/TA.lulP/TAOLL 11) 

QIMlNSIUN XA14),mAI4) 

KORMfiT llH-,,15X,4.riAN ARGUMENT EXCEEDS LONER LIMIT OF TABLE) 

FO'-'.MAT <iHL,l‘jX;4..rtAN ARGUMENT EXCEEDS UPPER LIHIT_^OF TABLE) 

FORMAT (IHi, ,15X,44MINUEPEN0ENT '/ARIAOLES NOT IN ASCENDING ORDER) 

XA tl»=X U^O 

XA 1 c) =XdARG 

XA< 3) =X JA-^b 

XA ( 4) = X4ARG 

NA(l)=NXi 

NME) = IXE 

HA (3) =NX3 

MA (4)=HX4 

NAT=HX1 

IF IN- 4) 3,4,5 
nAT-NAT 4-NA 1 a) 

GO TO b 

NiT=NATtNA12)+NA (3) 

GO TO 6 

NAr = NAT fNAia) J-NAIJ) +NA14) 

II = NAT<-L0CT 

CALL NDTL J(N,NA,TAf3LE(L0CT) ,TA9LEl II) ,XA,A, TERROR) 

IF (ItRROR. tU. L) RETURN 
CALL SI FL ( u , l.OUH) 

CALL tRRORlCoCT) 
call Llhii U) 

IF 1 terror- 1) 7,14,15 
HRITc 14,11) 
return 

WRITE (u,ib) ■' 

RETURN 

WRITE lo,l^-) 

RiTURH 

£.10 

SUiROUTiNs. TLU1X,L0CT,Y) 

TWO DIMENSIONAL TABLE LOOK-UP ROUTINE 
COMMON/ TA.JUIR/Cll) 
t lUIVAL--.NCt 1N,Z) 

LOCrMl=LOCT-l 


N= . 

z=ciLOcn 
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lt6i.2 


?n/(C(jj-c{j-2)) 


|F(C(J»-X) 

1 CONTINUt 
GO TO S 

2 IF {J.GT.(L0CTH1+2))G0 TO ^ 

J=3+L0CT^1 

5 CiLL ER(?Ot«(LOCT) 

4 r=c {j-i)t<c (Jtii-c( J-i» )• (x-C(j‘ 

RETURN 

6 Y=C(J+X) 

RETURN 
END 

SUDSOUriNE TFFSl 

ENGlNu THRUST 

INPUT RtOUIRt.D (FROM OIRCOHJ 
ALT77F, AHACHi AHAGS, AMASSl, AMAG7S, . 

ANT77F, INUTFF, TXU7Pt TVn7f*i T2U7P, IN 
ITiuW. ITi,X, 7liltS», VN(S» 

CO MHON/OIRC OH/ OHi ( 1 2b », ALT 77 F,nH2Jfj), AH ACH,0H3(£>, 
*AHAGS,AHAibl,AHAG2i,nH**(b) , AHT77F , UH5 « J 31 1 A NT 77F , 
»Urt6(4q3),lN0TFFiDM7(t4b)tTXU7P,0Mu(2J , TY 07P .OHS ( I) . 
•T/»7 PjUHU (2), nxJH.mjX.OHlKt) , ITIIH, ITli X.OH12 t £ 21 1 . 
•AHAGFS< 2). AMALFI (2 ) , OHl 3 (444 ) ,IN, ZN (5) .YN(&» |N(&Tt 0H14(29u) t 
•□m5(2w6tt) 


AHT77F. 
N(5l 


n 


IN - HUHUER OF lNGINES 
N(I» - THHOTTLt POGIIION FOR I ENGINE 
YNd) - ENGINE POSITIAN FOR 1 ENGaNE 
ZN(I) - tNGIFE POSITIAN FOR I ENGINE 
HTdJ - ENGINE PITCH MOMENT FOR I ENGINE 
NTti) - ENGINE YAW MOMENT FOR I ENGINE 
T(IJ - ACTUAL ENGINE TMROUST FOR I ENGINE 

DIMENSION S(£) 

COMMON/ FLXU P/0 f-t (3*. 0 >.T(S) «BH2(303 T 
C JMHON/TAi 3GPC/LOC(E» .OUMHlUllBJ 
REAL N,MT(b) ,NT(5I 
DATA FMTl/faH TFFS/. 

C3U1 .S(2»/2HHT,2HNT/ 

initialization before data read in 

TX07P=J. 

TYB7PSJ , 

TZH7P=i, , 

ALT77F= J. 

AHT77F=j. 

ANT77F=i, 

RETURN 

THRUST COMPUTATION SECTION 

ENTRY TFF33 
TXB7P=u. 

TYR7P=fc . 

TZU7P=.. 

ALT77F=u. 

AMT77F = ti, 

ANT77F=5. 

IF( INDTFF. £0.<j» RETURN 




<3* 

% 
■a 

0 


^1h 
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Iti 


tu ,ITluH,I1flOlf»OU,OU,N(I) 

cju, »nrn 

HT(i =T 

NT(I) = -T(IJ *YN(I. 

rxa 7 P=ix*< 7 t^+T(l) 

A; 1 T 77 F=AMr 77 F+MT<I) 

ANT 77 F=ANT 77 FtNT(r> 

CJMTINUE 

RETURN 


IlJIilAL PR/.NT 


ENThY TFFi‘, 

RETURN 

COHPUTt ANU PRINT COOLS 


ENTRY TFF5& 

IF( ZNOTFF.t.U,.)R£TURN 
CALL STFL( JiltFMTl) 
CALL STFUE,E,S) 
RETURN 


TiMt HiSfuRY PRINT 

ENTRY TFF:jb 
IF( lNUTFF,tO.'. JRtrURN 
CALL STFbUiliFHri) 

CALL ST0Vflr<(2,AitT77F,ANT77FtOU,O'J,DU«DU,OU»DU) 
CALL SIFL'u.ijQUJ 
CALL LINtS(J) 

RRlTE(o»oJ (T(I) »I=1, IN> 
FCJRRAT(iHj»biX,«»HT(I{/a4X.5£2C,.fl) > 

RETURN 

UPOATE integration 


ENTRY TFFI7 

RfcTORN 

ENO 

SUUROUTINE TFFS8tTC»TN> 


C 

C 




search THROUGH RANGES UF N TO FIND THt N 
THAT COBRiiPONOS HiT'H THRUST TC AND CURRENT 
HACK NUHiS^r 


INPUT - TO (THFUGT) ANIJ HACH {CURRENT AMACH NO,) 

OUTUT - TN (THROTTLE SETTING) 

COMHON/DTRCONYflfU (1 Cf> » , AL T77FiOH2 ( b ) , AHACH, 0H3 (E I, 

•AHA'iSt AHA>ji,AMASZS,UH4(5) ,AMT77 F.Dh6 (13),ANT77F, 

•OMGIaVj) ,IHDTFF,0H7 ( JAb),TS0 7P,L'HS (2) |TVB7Pe[}H>T(2) . 

*r 7it7P,UHi, ITHiV««mJK#UMU{E) ,ITllR,ITllX,0Mi2(£2l> . 
•AhASFS (u).AMASFl (21 , l))U J ( 4 AG I , IN,£N (5 ) t VN( 5 ) . N (5 ) t DM14 «2 90 ) , 
♦jHlt><2vb6J 

COHHON/TAHUIR/G(i) 

COHHON/IA jSRC7LOCIt)»UUHHl(J08> 

IF ( INOTFF,Nt,.)GO TO 26 
TN=^. 

RETURN 

LOCT=LUC(i)“l 
JO 2C 


OOCIOCOOO 


ORIGIMAL PAGE IS 

OjE poor quality 



o 
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Z7 

Z3 

£4 

19 

2b 


C 

C 


30 


C 


O 


K=LQCT*I 

CALL HlPotJ, lOCIII V I T laH> ITU 0(J» OU, C ( K 1 1 AHACHt DU » DU« TH2I 

iP(C(K) .c.r.(- 2 .nco ro 2i 
IF ITC,&T,THc)C»0 to 19 
TH=-2. 

^£TORN 

IF (C«K) ,&i . 1-1 . ) )GO TO 22 
IF {TC.&T,TH2)C0 TO 19 

TrJ = C(K-l)f (THl-TO* (C(K)-C<K-t))/{THl-TH2l 
i^tTURU 

IF tC(K) .EM.)&0 TO Zr 
IF «CtK) .GT.i.JGO TO 23 
IF(TC.GT,TH2>&Q TO 19 
TN=-i. 

RE TORH 

IF (TC.GT,TH2)G0 TO 19 
TH= 1. 

■<ETURN 

IF(C(K) ,GT.2.>G0 TO 24 
IF (TC.GT.TH2IG0 TO 19 
GO TO £5 
T^^ = 2. 

-lETURU 

TH 1 =TH 2 

CONTINUE 

kLlORN 

EMU 

SURROUTIhE TFF39 (THR3ET , THRUST) 

COMPUTE THKUST as A FUNCTION OF CURRENT MACH NO., 

AMO DESIGJATtO THROTTLE SETTING 

INPUT - THKSE n THROTTLE SETTIHGj 
INPUT - AMACHCMACH NO. FROM DIRCOM) 

OUTPUT - THRUST 

COHMON/DI"1COM/UM1C126> ,ALT77F,OM2<6) ,AHACH. DM3 te ) , 
♦AMASS,AMASS1,AHASZS,DH4I5) ,AMT77F,DM& U3), ANT77F, 

^UMt)(495) fINOTFF, DM7 t2 4B),TX07P*DHa t 2)|TVB7P,OM9<2l » 
*TZ'J7P,UH*.J < E) , IT,.; .J,ITi3X,DHlll2) . I T IIH, IT llX.OMlE I 221) ® 
*AMASFS(2 ),AMASFi(? ,OH13f444l fIMtZN(3) , VN ( 5 » , N(5 ) < QHU <290) » 
*OHl:>(2t60) 

COMMONS TAtiSRC/ LOCI I.) .OUMMl (1C8) 

IF( INOTFF.Nh.b )GO TO 3C 
T H rust = G . 

RETURN 

CALL HlHOCo.LOCU) , I Tl. H , I TlOX* DU , OU, THRSEt » AMACH, 

cdu.ou,th-:ust> 

RETURN 
END 

SUflROUTIXE UFCSt 
VtHlCLL 
JIHLNSION A (4) 

COMMON /OIRCOM/ 
iOM <£9) 


PHYSICAL CMARACTERiSTICS 


2AIXX0S 

3i)rtl 

4AI Z70S 

SALLJiJF 

fiALYJDF 

7AMASS 

8AREFF 

90XCGF 


, AIX<S1 
, AlYTOJ 
1 AI7ZS1 
, ALMJUF 
, ALZJOF 
t 0H7 (25) 
,UM8U87) 
, 0M9 <5 ) 


»AIXYBS 

tAIVYSl 

,OM3(t)8l 

tOMGU) 

,DMG(7) 


, AIXYSl 

»aiyzbs 


t AIXZ8S 
,AIYZSl 

ALNJOF 


jAIXZSl 

;dh2 

,nH5(ll) 


f 
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Z 


irj 


212 


216 

223 


335 

353 


JiNoic 


MV JEPS21 .EPS22 

;RH13C215) , 

5nM15(5J) , 

felNDTSO jiNiJVPC ,0(116(2) , INDXYS ,IN0XZS 

70H1M223) , 

aTHEO ,C1H1‘H/1*) , 

gXiGliF jXCGSF ,aM19( 93,1) ,0H2^ (2a6tJ) 

CCMhOm/V A b^PC/UUMMi ( H *) ,L0CC 16) , O0HH2 ( aIJ 

E JUIVALENGL (H HI XX , A IX X SI ) , (US U V Y, AI Y YSl ) , ( BSl IZ Z , * 1 2ZS1) , 

» ( iSlIXY,AlX YSi), (BSirxZtflIXZSl) , (bSllYZ,AIYZSl) 

Data 

ICA ( I) . 1 = :,!,) /5HXCGK’F,5HAHEFF,5H0il?FF,5Hn2RFF/, 
2U,HdCI/SHiHAS3,6H VPCS/ 

FOt^ lAI CHw ,i'jX,26HINiriAL PRINT OUT FOR VPCS) 

»<:turn 

INITIALIiAT ION AFTfcH DATA READ IN 
ENTRY YPC32 

•^*U***^S*jl2;**i*?*5*5***ii>#<>--ii4 

dSl IXX;; j. 

QGiIYY= 

aiiizz=;. 

USi IXY = u . 
ail ixzi j. 
bi»iiYZ=:. 

ALLJOF= J. 

ALHjnF=i. 

AL(fJOF = V* 

All JOF- .. 

ALZJOf^.. 

IF (INuXZi. 

AI XVf*i = i . 

AIYZ£(S=-, 

IF (INUXYS.Nt. 

RETURN 

VEHICLL PRYblOAL CM ARAC TER ISTICS SUBPPOGRAH SECTION 


EC.JI GO TO 212 


) Aixzns=:« 


ENTRY VPCiJ 

IF (INkYP.; .to. j) RETURN 


IF (INlUSU. EO, .) G(J to 451 
CALL TlJ( AMASS, LOG ( 1) iXCGDF) 
CALL TLU (AMASS, LU0t2J .AlKXbS) 
CALL THI(AmA1,S,LCC(3) .AIYYQS) 
CALL TlU(AMoSo jLOC( 4) , AlZZbS) 
xCGnF=xCG j( f EPSia 
AIXXeS=AIXXbS+tPil9 
AIYYEIS-AIY YUS + tbSEv 
AlZZtl5= AIZZ 9Sf EPiZi 
IF (INCXZj. riu. .) GO TO 335 
call TLUt AMAS5,L0C(5) ,A IXYUS) 
CALL TL0(A.MASS,LCC( Z) lAIYZHS) 
ArXYQi = iUYBb+tPS2t 
AI YZaS=AiYZUbf iPS24 
IF (inoxys.mf,^) r.o TO 353 
CA LL TLU{AMASS,LUC(i,) ,AIXZUS) 
AIXZBS= AlXZttSfcPiZj 
IF (INJ J JR. tr., ,) GO TO (451 
CALL TLUf XC.Gt F ,LOCC fl> ,ALYJ(tF ) 
CALL TlUIXUGuF ,LUC( y),ALZJLF) 
call TLU(XUGDF,LCCU j) tALUJOF) 


oo o on 


ORIG«V|AL PAGE fS' 
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n 
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56/ 
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8 


C 
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C 

c 

?» 

c 


O 


IF ilNOIur . tCl. .) GO TO 567 
CALL TLUtTIhtS.LOCd J),BS1IXX» 

CALL TLU{TIHtS,LOC(l4},BSlIYY> 

CALL TL0(nHES,L0C(i5)-,(JSlIZZ) 

IF (INOXZi.Nt. u) GO TO 551 
CALL TLU(TIHLG,LCC(16),BS1IXY1 
CALL TLU{TlHtS,LCC(18) ,0S1IYZ) 

IF tll^nXYS.Nt.L) GO TO 567 
CALL TLUtTlHLS.LaCtl7»,SSlIXZ» 
nXCGF = XCri3f -XCG«F 
KcTUPN 

IfTITIAL Pi?INT 
tNTRY VPCiL 

IF (INDVPO ttQ. u) RLtUiTN 

CALL STFLC,* ,ltOU) 

Ui^ITl IbtZI 
CALL STFL(2«(»,AI 

CALL SI (4,XCG»F«AR£FFf 01RFFt02RFFf DU»OUf DUfOUi 
PtTURN 

COHPUTl A.'JU print COCtS 
ErlTNV 

IF IINOVPC .t(J. sf> RETURN 


CALL bTFL<3 
CALL STFLt* 
RETURN 

TIHt HISTOR 
ENTRY VPCjo 
IF (INtIVPC 
»»«•»«««•«« 

CALL STFLU 
CALL STFU; 
RETURN 

entry VPCJ7 

return 

EMO 

SOOROUT INE 
EXTERNAL AG 
At 

LOGICAL INO 
DIHENSICM n 
COHrtON /QXk 
LONUZ) . 
JAA77P , 

SALA77F , 
^ALPHUf 0 H 4 (j 
iALPTD , 
jAHACH(3> , 
OMS (3) , ArtT7 
JANAZ7F , 
3ANUA7F , 
LBETAO'iOHlZt 
’CA , 

3CO f 

i*DHlSI3> . 
iCN2HNU,CNlfi 
iCRH 


f IfHIjCI) 

.IMII 

» V« 

Y PRINT 

.to, RETURN 
»«««««• 

• ItHQCn 
AMASS) 


SACSt 

IN 

RODYNAMIC FORCES AND MOMENTS 
AfC 

t3t .0(3) «THP(2J),INCI75> ,TC(79) 
CCH/ 


JMi(5i) , 

OME(3) . 

) ,ALPHRi,OH5(3) f 
DMb(a> » 

UM7(4) » 

7h ,0K56(5) ( 

ANA77P ,0H9(6) 

0hlj<2) . 

3),eETAKl,DHl3i221, 
DMlA(2) f 

UM16(2) , 


NU, DrU 9 >CPHtA,UH 2 b( 9 ) 
0 M 2 K 7 ) « 


.ANT 77 F, 

AREFF 

CAHNU 

CDHNU 

CLMNU 


ALIFTP 


, 0 H 11 ( 11 ) 

tOHl 6 ( 6 ) 

t0Hl7(b) 

»CM 


,DH3(7) 

AMA77F 


f CL 

,CHKNU 


t 


« 


f 

> 
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C 

C 

c 


lOUt 
ICliJ 
;onHON 
itiLpn 
IR4GP 
(YNPP 
.P'51 
Pi£ 
,P'5i 
PLiR 


, UCV3 

/oikcom/ 

, L)M^3 

I ut'ca 

, IJMi -, 
T L i5 


T L r j ^ u 

,pHJ^(7) 

ttP'j-* f 

jR t ,HG 

ia£R .UM3?(£) , 

IMOU /DIKCOH/ 

illiPA3u t 


;8^t3i 

iHGUj 

lOELQU 

t'JXCGF 

,niRFF 

t c. P 5 1 1 


,CVHNU 
,iJCU< 
,Q^f24( iS) 

tOHEL 
f OH24I3I 
t JH31 
,£PS1E 


i£PS5 jZPSf. 

HCiC 7F*OMbi(44)i 

F Cin e, 


jaig 

1Ac5 

JA31 

3Ao7 

JA43 

IAh^ 


• r r 

I inPAK 
« 11(04 ja 

I I on A 1 4 

t 

♦ It.OAiZ 
f I A j *J 
f twatfit 
f I ^) Ll A 3 J 
, INnA'ib 
r M.iAbs 


t 1 INIJ Q C, 

, iMiA-ia 
, INi)A7 4 

'' 01 ^: 000 /^ 

» DH4 , ( bb ) 
fUK4H^}> 

» UH** ■ I 14 J ) 

A 

. 7 r t 


f IKOAuS 
tlMOAvy 
,IN!)Aly 
tIUOA^l 
tItlOAu? 
•IODA33 
, INUA^y 
,IK0A4b 
,INI)Abl 
,rN0A57 
fINOA 63 
jINDAbq 
,INnA7b 
I INUBAU 


t I NnA^4 
1 IHDAI J 
t INOAId 
,INUA2i 
,INnA£8 
iIMDA34 
iIHnA4„ 
,1N0A4C> 
,INDA52 
7 1MDA56 
f 1N0A64 
flNDAr- 
,INDA76 
, DM3g(7) 




,OELPD 

’,03RFF 
,DM33 (7 > 

i£P57 


IftoARC tOMie (5) 


j INJA 
7 INUAli 
7INOA17 
,Il4nA2J 
7 INUA^^ 

7XNUA35 

7 IN3A41 
71NJA47 
7 iNOAbS 
7 INUAb9 
7 INUAbii 
7 IN0A71 
7lN!)A7? 


7 un i i F t 

,UH‘.4(3:j> 7 

7i)F4 7(rt>7 YGW7Fl,Ut15q(179» 7 
,jH43(7), 

,UH«J(7>, 

lUHviHSl ,T 377 P,OM51(4£;a) fl AP,DH57(3) , 
1 , AlPhOL, FCG.[jM 5 3 194) .UtLQN^ DH54 < 7) 7 
DFL JU.C'lbplh 7iltLWL,f.ELRU.i)‘161(78) ,HP 
i/T4,JjPC/nUHHi ) , LOG (7 J) , &U,‘3M ^ ( 2 9 ) 

l/AlJT3AC/AUP')Pl,flOCSP7C;LRk, ALPOlS,CDP, 


;0CH2 


70H27117) 

7DH32(&) 

f 

,£PSB 


7 I bD A 3 b 
7INQA12 
7 IODAIS 
tlN0A24 
7 INUA30 
7 IN 0 A 3 b 

7INDA42 
tIN0A4d 
7 INOA 54 
7 INDA&ii 
tlNOA&b 
,INDA72 
7INDA7S 


COMMON/ AUTGAC/AUPOP l,flOCSP7C;LRk, ALPOlSfCDP 7n£LRN 

CJMMO 1/Lu/F Xh,F VMiF 7 M 7 LM, HH 7 NM 7 £PSLOt 
PtAL LM,MM,Nh 


VAl£OC'. 
1 ) " ■ ■ 
b) 

H) 

13) 

171 


.OC'. (INOA^l , INCa> > , 
iCAAlPM), tU: { :»,CAALSfJ» 
,C4i.l III) 7 <TC ( I ) ,C AuLbQ) 

, CJun L > , (Ti, ( 1 '. ) 7 COl/CR) 
iCNlMLl » , (Tl'(l4) tCMitlilJ) 
.C'iiALHi tlU. UB) 7 CNIALU) 
,OJi.An*J, (rL(J^) 7 CNlfi J 
•crALPH), (Tc tzo) ,CYnLsn> 
CYiilLR) , (TC t.U) ,f;YURi(l> 
^CYuri'L) , ITC 134) .CYUroT ) 
,CYkK ) 7 <TC t JU) ,CL /tKO) 
»CLti£TA ) 7 (Tl t42> 7 CLUTSQ) 
iCtALPt ) 7 ( TC (4o) 7 CL Ainu 
,GLh ), (TC (O 4 ) ,OLkX ) 
fCMALLU) 7 (TL (vh) ,nMt,tTA) 
iwMuLitJ) 7 (TC CbB) 7CHAL0n 


(T0< 3),CM!£TA) 
(rc< 7I,CAAL0T) 
(rCdDtCNlALP) 
trc ( lb) ,CNlOLO) 
(TC<19) ,CM1H()L) 
(TCtt.3)»CIJli'JX ) 
( TC 127) 7 Ci'OtTA) 
tic lJl),CYALiJT) 
( rC t3b) ,C¥l)TOX) 
( rct39 ) iCLalph) 
(TC(43) .CLULTP) 
ITC<47) (CLOTDL) 
(TC (bi>,cnz£pn) 
(TC (bb» ,CMnTSO) 
(rC<p9) ,CHAU)L) 
(TC{b3),CM0 > 


{I C ( 4) 
(TC( 8 ) 
(fCt 12) 

trctib) 

trccj) 

trc(24) 

trc(/fl> 

nC(32) 
(TC (36) 

trc(48) 
OC C52), 
(TC(& 6 ) I 
(TCU.3)' 
(TC (64) < 


,0h36 (64) ,DOM77(2068) 


7 CAHTS )) 7 
t CAALUL) I 
7 CNiASO) , 
fCMlObQ) 7 

7 CN 1 AUL), 
I 7CYZfc R0) , 
I ,CYnTSO) , 
• tCYALOU 7 
l,CYR )f 
liCLALSt)), 
, CLULSO)* 

m (-V I 


ORlGff^S^ « 

POOR oS^rrv 


A-26 


OF. POOR QUftUT^ 


ELiuivaLcNi:;t 

• (TC (73> ,Di2ALDt t (TC «7<*> ,CNtDUU, ITC t 75 1 , CH2BTQJ , f TC < 76» , CN2BDX ) s 
•(TCir7),C J2R ), <TC (70),CN2RX ) , t TC (79) t CflV ftH) 
pniiTUAi Pur.n frv^r.VAi . (livmpi .nvMPPt 


(TCir7),CJ2fi ) 1 <TC (70) .CN2RX ),(Ti 
EflUIvaLLMCc. (CYtCYAI , (OVNPLjOYNPP) 
QATA D£.&RAU/.J1745329/ 

rs A T n. 


OAT A 


1 

1267 


♦HJCI.C/oH SACitbHCAVAH /, 

UtJ( lit 1=1, l»/2HCa,2HCN,2HCY7, 

2(J(I», 1=1,3)/EKCL,2HCH, 3HCNN/ 

FORMAT li,H« ,l 5 X|, 26 HIMITiaL PRINT OUT FOR 5AC1) 

Al^lA 770=11 . 


Ar<A 77P= U * 
aLA77F=,. 
AHA77F= .. 
Ai'iaiYF = .#. 
AA77P=u. 
YA77P=^. 

ESTRY 3A0i3 


.EO, 


,) RETURN 
) GO TO 1267 
)G0 TO 


IF (lULiai.J 
IF CINuAR.; 

IF(VS77F.-IE. L. 

CA ^CAllU'J 
CH =CniH;-!J 
CY =CYMIJiJ 
CRH = CLMNll 
C.-1 =CMMH.J 
CVlsCNtUiN'J 

lAOl TM?(i) = EP^5''CYfEPSG 
TMP (2 ) =UY’(I- P*AAEFF 
YA77P=1 M3(i ) *TMP (2) 

ALA77F= (t.Rij7*CRM+ePS6)<»THP<2) '^D2RFF 
A-JA27FS (:.HL>l:»CYM+tPG12> ^TMP(2) *02RFF 
TMP(1»=£PJJ*CA+EPS4 
TMP t<;) sDYMPP’AREFF 
AA77P = THPU ) ♦THPIE) 

ANA77P= (EPs1*CH+EPG2) *THP(2! 

AMA 77F = (cPS9*CR*EPS1L. »*T«P (ZI^OIRFF 
RE TURN 
lGOl=i 
IG02=1 
IG03=t 

00 71 1=1,79 
TCU>=,. 

HG=HGC7F 

IF tlAP.GE, 3 )KG = HR 

EPSL02 I;» COMPUTEO IN SUEROUTlNt LGEA3C 
THRU) =EXP{-A.e*{H&-EP3L02-HCG)/ (02RFF- 
00 79 l = lii. 

IF ( It4C(I)>JC. J »TC(l)=(aEROHLOClH ,AtR02)- 

continue 

IF ( INC ( !)^fll!’G)TC(I) = (AtROKLOC(I) , AER02)- AER02) nHPm + AER0 2 
CONTINUE 
UO 81 1=1.., I2 

IF ( INC ( I) .Nfc.«)TCm = (AEKOKLOCai , AEP02)-AER02) *I HP(1 )4 A£R02 
CONTINUE 
00 85 I=:j,22,2 

IF (IUC(I) ,NE.u)TC<I)= (AEROKLCCm , AEP02 ) -ALR02) ’THP (1 H-AER02 

IF*? INOA81.NE.0 )CAVAH =(AFROi (LOO (79) , AER02) -AER02I »T MP ( 1 ) 4 A£R02 
GO TO (li,20,3J) ,IG01 


1470 


71 

50 


79 


00 


61 


65 


•HCG)) , 

■AER02) *THP (1)+A£R02 


a.-.n . 




i 

j 

i 

f 


' ?? (?NcJ - ) TC(l) = (AtROKLOCC I) , AEHU21 -AER02) »T HP ( 1 ) + AERDg 

&Z Cj^niNUt 

DO t)3 I=v'>jo3 

IF (INC < I) .ME.u ) TCn )= (A EPOKIOC (II i AER02 > -A E*?0^) »T HP < 1 J +A£HO 2 

83 CJfjTIMjL 

CO TO (ii,Au),I&02 

11 DO o4 ] = e;Kc:t 

IF ( INC ( II .Nl.;, )TC(n - (AeROI (LOC<I) »AER 02 l-AEROi) *THP(1M-AER0£ 

84 CONTlrJUt, 

JO i=n(f71 

IF ( It.f, ( I) .Nl.O) red (AEROK LOC' I) , AEH02 ) - A ER02 1 »T HP ( 1 ) + AER02 
7 6 coon Mil. 

Cm to (i2tt:),IC03 

12 UO 7 c 

IF ( INL < I) ,tiL. - ITCU )- (AEPOiCLOCt I» , A£R02 I - A £K02> *1 HP ( 1 ) + AER02 

72 GJNTMUl 

DO 77 I-li,14 

, IF (JNC( n ,NK. J)TC(I) = (AEROi(LOC(I) , AERU2»-AER02) *rHP(l) *AER02 

73 CJf.TloUt 

■JJ 74 1=^7, 

IF ( INC { II .Nl.w ) TO (I ) = (At RDKLOCai , AtR02 ) -A tR02> *1 MP(1)+ALR0 2 

74 CONI IN Ji. 
jj 71 

IF ( INC U) Wit .« I red 1 = (AEROKLOC I D , AtR02l“AER02)*rHP (1 M-AER02 

75 CJ'ITiN'Jt 

JJ 7C l=p4|55 

If (ItiC(I) .. it, ->TC(1) = (AEROKLOC m , A tR02 ) - A ER02> *1 HP ( K +AERQ2 

76 coniinij: 

OJ 77 I=d4,67 

IF (INC( n .lit. jITCU» = (AER01(L0CK) , AER02)-AERa2)*TMP(l) + AER02 

77 COMUNUt 

yj 76 K7j,7H 

IF ( INC ( 1) . It . die d ) = <AER01 (LOG . I ) , At R02 ) -A £P.02» *1 MP ( 1 ) + AER02 

78 CONTINNE 

THP (2 ) -a (ALPHOI 

TUP (4 I =A 1;. f F-' lA 
THP(3 l=0_IAy*»2 
r.1P(5 > -A )C( t .LiJuJ 
T'1P(4) =AL -*mO* ALHHJ 
IHP(7I =A;)> 

THP(0) = .5*ui.>-FF7VA7 7F 

CJ -CAvAH* I hM 2) *0 4 AI.Pm-ALPML'**2*CAALS0+TMP(4) ♦CAbETA+THP(3T • 

» CAJT-j J*THf ( ii ♦CAULlf]«-ntLl30**<'*CAOLCy+A>lS(ALPHJ<'UfcLQD) *CAALDL* 

• MIC ( ALPHC*>dTAn) *r;AALMT*AyS(CET AD’OELCOKCAHTOL 

CL =CN, 2, Al -*HL'-(;NiaLPtALPMO*T‘>ip( 2) *C;dAS(J+TMPr4) <'CNlUfcT + 

• TIP HI *CN; L' WJtLr.LJiJ^CNiOtOf TMP{5KDELQ0*CNlDSa(-rMP(2)*DELQ0* 

• CfU AtJt Tr'Pf 4) »ALPHJ*CNiAL[JfVHP(4) *0EL(3D»CfUC10LF 

• 01 ;Ff /VA77/ *ALPHMi/2.* (CMlAOX*OXCGF + CNlAQUt 

• 0^'^FF/VA77F*CI77C72.*(CN1QX *0XCGF + CN1Q ) 

T.HP(gi tALJHC , K74t3<.g 

CA = Cy*(:jS ( T HH ) -CL* dN(THP(9) ) 

CN = CL*COK I MP HI H-Cn*iIidTMP (91 / 

CY sCVZlR.j + TMF (2) *CYALPPfTMP{ 6) *C Y A USQ + S FT A Q*CYB EF A +QE TA D*TM P ( 4) • 

• CYHrSO+cLLR ; *CVDtLR*TMP( 71 *OtLRO*CYDRSrH-THP (2 > *DELRD*CYALHL + 

• TMP(2I* .LlAi) *CYAi.f)TtTMP( 4) * DEL RO*CY OTOL ♦ 

• StTA-d.*rMP( 81 *(CYriT 0 X* 0 XC( 7 F«-CYJT 0 T) * 

• *d77N *1HF>(8) *((;YRX *OXUl,F*CYR I 
THP(d I =A jy (ALPIIU) 

IHPdK =ALPHy*»2 
THP(9 ) =A 1C (Oi lAUI 
THPdj ) =A jC (UcLROI 
THP(c 1 =Ol:--FF/'VA77F*2. ) 

THP(3) =rKrMD*-t£TflQ 
Q THP(41 = AJJ (IJLLQDI 
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ooooooooooo onoo 


OR^G^NAl PAQZ \B 

OE POOR QUALITY 


O 


63 


* CLAU0L+-H5 CAL FHC»!lLTflU) *CLALLiTtTHPC<3> *tlELPn*CL3T0L+ 

♦ THM (2 J^PIZ^W^CLP + Pir^H^THP 12 ' ♦ ( C L PX • Q XC G F+CLP ) 

CH =CHZi;r?(J + ALPHl)*GHALPH+THP(tt»*ALPHD*CHALSn<-THP(9l *CHQC: TfltTHP ( J» • 

* CHUT5 l+OtLr.U*CMDLTq<-TMP(4»*nELQD*CMOLSQ«-THP(6) •CMftLDL^DELQO ^■ 

' TMP <9) *ALPHU*CHALHT*TMP{ J)*aELQO*CMBTDL + 

• DiKFF/VA77F*ALPHi^l/2,* {CMAOTX*OXCGFtCHALOT» + 

* D1»<FF/ VA77F*QI/7^ /2,* tCHUX *OXCGF+CKQ »- 

• DXGGF/DIRFF^CN 

CYM^CHcZfc-ifTMPCaj’CNZALP+THPUl) •CN2ASQ+HETAD*CN2BET + TMP(9)*0ETAO'» 

• CN2 331+0ELRU ♦CN20LT+THP ( ID * *CNZDSQ’DELRD4-THPI fl I ♦0ELRD*CN2AL0* 

* THIMa)»i}ETAa •CN2ALa+THPC9 ) *CN 2 aDL* 0 ELR 0 t 

• TrtP(2)’^DtTARl*<CN2tiOX‘’OXCGF tCR2BTD> + 

* TMP(2) »RI77R *(CN2RX •OXC&F +CM2R )-Cy*DXCGF/02RrF 
GO TO 14-1 

ENTRY 3AC34 


2 G 

O 


,EO, 0) RETURN 


ifcQ^ 


*> 


1Z3 


326 


IF tlNUAER 
RETURN 

entry SAC56 

IF (INDAlR 
CALL SIFL(3,1,HBCI) 
IF(lMDAGu.Ni.i.,)CALL 
CALL STFL(c,GfiJ» 

CALL STFL(c,3iDI 
RETURN 

ENTRY ^ACSb 

IF (INOAER .EO. .1 RETUPN 
CALL STFL< J,l,HOCI) 
lF<IMDAflj.Nt.u >CALL STFL(1 


RETURN 

S7FL(2,l,C> 


37J 


.. - . _ ,_*1,CAVAH) 

CALL STOVARISyCA.CN^fCYg DU, DU*UUg DUt OU) 

CALL STO^AK(3,GKH,CN»CYH,DU,DU,DU,OU,DU) 

return 
ENTRY SACJ7 

99 « «»• « 999 » 

RETURN 

DETERHINE THE ALPHA THAT MAKES CL=CLRR AND THE 
ASSOCIATED CUR 

ENTRY SAC'id 

INPUT FROM CALLING PROGRAM 

CLRR 

OUT POT 
ALPDES, COR 

INPUT from OIRCOM 

OELQN, ALPHOS, ALPHDL, KCGD2RFF, INOAUl, IN0AD2, HR, 
INDA15, IN0A16, INUASS, INUA39, INOAAi;, INOA60 
INQA29, INUAt2, DlRFF, VA77F, PI77F, ALPHRl 

IF(nAP,LT,3).QR.(A8S(H6-HR» .LE.l.E-bMGO TO 2t* 

IG01=2 
GO TO 

THP(2> =CN12£P+CNlOLO*DELON+CNlD30»AF)StDeiQN)*OELQN-CLPR 
C+,5*CNiQ*qDESR*01RFF/VA77F 
ALPOES=AOUAO (CN1ASU,CN1ALP,TMP(2», ALPH0S,ALPH0LI 
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e 

c 

c 

c 

c 

c 

c 

c 

g 

c 

c 


3Q 


c 

c 

c 

c 

c 

c 

c 

c 

c 

g 

c 


40 


c 

c 

c 


c 

c 

c 

c 

c 


o 


gO^ = ^AVArUCflALPH*flHS(aLPritS) +CA A LS U*AL PUES* A LPU£S 


OdTERHiME THE CLi ANT COl FOR ALPhAsAi 
tNTRV iATjq 


INP'JT fhOK OALLINO PPOr,HArt 
ALPOtS 

OUTP'IT 

CLRR,C(JR 

iNPiif PROP OIPCnH 

DELUN, HOv. CiJRHF, iNUAjl, INU402, INOAl5t IN0A16, 
I^DAjd, ITflAjJ, IN0A4t, INOaaO, iN0A2L, INOA22 t 
DIRFF* VA/7F, 0E??R, ALPHPl 


HR, 


IF< UAP.Lf* J) ,UR,«Atjr-(H&-HRJ .L£.l,£-f>» )GO TO 3j 

IGOl-J 

GO TO i)j 

CLPR = GNlZir:tCNlALP*ALPncS< CN1ASQ*ABS (ALPDES) *ALPnES+CNlDLQ 
C*13£LQ'UCTluSf *At3j (L.EU3N) *C tLUN 
C+.&*CN^Q* Jb£GR*OlRF F/'VA77'‘ 

COR=CAVAH*oAALPH»nuS « ALPOESJ fCAAi;, ' *ALPOES* ALPOE S 
Rc rupn 


evaluate nominal UuLTN 


ENTRY SA0>*L 


iNP'ir FROM galling PROGKAt' - ALPOtS 
OUTPUT - GELUi-t 
lUPjf FROM uIkGOH 

UILQL, OELUU, FCu, OlRFF, r) 2 RFF, OYNPP, AREFF, DXCGF, HR, 
AMTT7F, l.HiAti, INUA.^, IN(JAl5, INOAlt., INUA5A, IVDA59, 1NDA40, 

TiLiriAu. Ti.AL. « rLLint:i ThrtA^T Tkt.A«f_r ' 


iNUAflj, IJjAbl, INI.ASt;, IHLA53, INOA&6, 
iNOAbi, iNDAfi, VA7^F, ALPHRl, QI77R 


INUA57 


IF M lAP. LT . 3 t . OR. «A iJj IHG’HR) , Lc. 1, E-6) )GO TO 

IGni=i 

IbOt=2 

GJ TO S., 

TMPI2) iCNWEw* ALPOJ S* (CNlALPtCinAsri*ASS( ALPOES) I 
C+CNlbLa*(i_LUN+UNiriMj»AiiS (DtLQN) *OELQN 
C + . Ji.L SR»Hl-vf F/ VA77F 

IMP (3) =LAV4H*(;AAlPH* ANSI ALPDESl ♦ CA ALSU* ALPOtS *AL PJ tS 
THIM4) * Tru' (2 ) *GU'>( ALPllF.S*OtGKArj> ♦ THP< 3> *SIN ( ALPDtS*OEGRAO) 
TMP I =OYNPP*ARLFF*niRFF 
TMPC) = -T 1P(4| *jXCGF*TrtP(5)/OlPFF 
TilP(3) =C:ULTC'TrlF(f,> 

TMPC4) = (CNZt FO* ALPDES* (CMA LPH»-CMAwSQ*ADS( A LPDESI )I 
C*TMP(5) tA.NI 77FtIHP(2) +HM 
Ct. 5 *CHU*QJl SF* JlRFF»THP{&» /VA77F 
TMPtuI sTMR(b)*CMULSn 

OELGN=AUUAD (THP(2I , TMP (3> , THP (4) , DELQL,DELQU> 

RETURN 


EVALUATE NOMINAL DtLRN 
ENTRY SAGSll 

input from OIkCOM 

lAP, OcRFF, LYNPP, AREFF, ANT77F, YGH7F1, VA77F 
OELRL, OlLSU 

IF ( (IAP.lt. 3) .OR. (AOS tHG-HR> ,L£, l,£-6nG0 TO 6j 


A-30 


ORIGINAL PAGE 
OR POOR QUALITY 


C 

60 


30 


lb 

11 

10 


20 


9tT ADt=C. 

IF (IfiP. G.I.3 )Bt TAI1£=ASIN (-yGH7Fl/VA77F> *>57. 295 7795 

THP(5> = 0V'lPP*AxiLfF»0ZFFF 

THP(6) sDXGoF/nSRFF 

TMPt 5) =CfJ’ULTOTrtP«51 

fHPli;) =CN2l>SQ** THP(b 1 

TBP t4) = AHT/7f +U£TAUL* (CN2BE.T-CV0ETA*>TMP (6) 

C+ABS (BETA )t ) * ( GN2BSa-CV0TSD*>THP{ 6> J S *THP<5» 
0dLR^^=AQUAUtTMP(2),TMP(3) tTMP«<>) tBELRLtDELRU) 
RETURN 
END 

FUNCTION AE yCl(L0CTfAER02» 

CONBON/TAdUxP/Cdt 
AcRQi=C (LOCTV 
AdRQ2 = CtL0CTi-il 
RETURN 
END 

FUNCTION AQUAOtA,B,CtXLLIH,XULIM) 

IF ( ABS (A>.&T.i ) GO TO 4 

ifIar-iibj.le.i.e-iligo to 11 

X--C/B 
GO TO 11 
T9o=u*U-t.*A*C 
IF(THP.Lt.. . )G0 TO 3u 
THPl-SoPT n MP) 

X=(-U + THPiJ *.G/A 
IF(X.LT.u. f&O TO 5 

IF ( (X.LT .XULIHJ .AND. (X.GT. XLLH) ) SO TO 20 
X= (-B-TMPi) *,57A 
IF ( X, IT ...» GO TO 

iFt (X.LT.<ULIrtl.AND, tX.GT.XLLIHIJGO TO 20 
THP=B*U + i*.* A*C 
IF <THP.lT.. . IGO TO 
THPl=SQh>UlrtP) 

X=(-B+THPi>*.5/(-Al 

IFU.GI ...IGO TO 15 , , 

IFI (X.LT.XOLIN) .ANU,(X,GT,XLLIH)1 GO TO 2j 
X= l-B-TMP; ) *,5/<-A» 

IF (X.GT . j. )GO TO li 

IFl (X.LT.XULIM).ANU. (X.GT.XLLIMnSO TO 20 
FX1=XLLIH»( A*AUStXLLIM> t0> +C < 

FXe=XULlB»lA*ArtS(XULIH) 4-0) +C 
X=XLLIM 

IF(ABS(FXl) ,&T.A 0S(FX2) )X=XULin 

A.IUAU=X 

RETURN 

ENO 

SUBROUTINE UPTl 

C.XIEPNAL AsiN.ATANi , ... , 

BlX-OLGKEL-OF-FREEOilH OVER FLAT PLANET 

□iHtNSlON 

• TMP[27»,nCl7l,D(Z)tH2lfORAGC(4J, , 

F t lI»H ( 2JtU I 3),K ( 3>, 


*Ll3),Gt2>,LA(lA) 
LOGICAL lU-ARG » 


SW 


o 


COHHON 7DIRC0H/ 

*D.’U22) , AA77P,At77F, OPE (4) , A1XR7S, A IXXB3, 
•aiXXSl, AIXTOS, AIXYSlTAlXZBb,aiX7§l,OM3, 
»AiyVBS,amsi|AiyZBS, AIYZ51»DM(,, AI ZZliS, 
*AIZZS1,0MM7) , AKLT, A!<Ll«AXL2tAKL3, 

* AKL-+ ,AKL5 lAXiG 

*» AKKZ ,AKM3 


s AKHT 
»AKH5 


,AKHl 
, AKHb 


A-31 




, AKN3 


I AKN4 


AKH'j , i KM jI;. Mt tali’, hL T 0 , AL«H 1 >*!;!£ A ?7F . 

ALR??F, t)i|f 1 *j) , ALLJUF, AtMJDF, UM1 (21 , A L N JO F , ALPHO, O'!*} (2» » 

ALPH-^-ALF-I- l.'t-PLljirfl. <2) ,alpto,alptp, 

A(.T/7F,AcyjLf,iL2JOftfmil{4),A1Afirt,DM12<H).AHAaSf 
AMAbbl , j , A.'IAXH,Artt77F,AKf|77F,D''tl4(2) , amt 77F,DH1 b(4> ,ANA[37G, 

ANA Z7F , AfA/ 7f , ANH77 F, OM1&, AMGAMG , A N PS Ib . 

AUilbb, ANtrTO, ANr77F.>J,U7< ^ 1 , A J\/ H 7 G . |JH i & , AX P 7F , 

AX77F, iyP7F . AV 7 7f ,A 7P7F,nMlS»i A7 7 7F ,Om 2 j t 4) , 

1:^T AU, UM21 ( 2 ► ,Jl rii? ,HL r API ,MtTcl » CGAMAt 

CJAHU, L)M 2 J t 4 I , FLAMT , 4 ( 7 ) » LIPH I A , C PH IB , rjH2 G, CPH IT , DH2 b < 2 1 , 

CPiIl!,llMt7l4).CjiUA,(;:jlGn,tjM2a(2),t:THTa,0H;y,CTH7^,DM3-(35l 
COHMOSi /Gi-UOM/ 

jCLi ,C.CMi /IC'Ji iUCl,2 tOCH2 « 

JCN2,UbLT. jChi .OC'la.UMjl (9 ) , 0(J')1 • JM 32 (30 1i 
3tLl 1, Otir.. ,UH 3j,nL FVf'tQLFVP, Ui-FZP, 0H34, 

OLLtF ,1'M 3 j , OLMTF ,i)L Ml F ,I)LT H:., , OHiut.') , 

U'?AuP,UM5 7,GXC'jF,TM3fi( j ) , 0 1 tlPP, (JM j 1! j 7) , F X ft 7P , UM43 ( 3 T ,f¥Q7P, 

■JHi*! (3» ,F7 .j7P, IjM<* 2 (4) ,iiAHUO*GA TOP, 0M1B4 (S) , GAMLl .GAM 70, 

GAM7^^bAH7 i/, <EFF, LiM4T,GXH7F , IH44(4) , GVri7F • 0M4b (3 > , 

GZii/F, GH4 >(..(, <it.b7i ,fiM47<4 1) , I'UTAGM, INUAOn, INGAtP, QH4Q (2 ), 

INjAPg, In !(0-jI ,HlDliA£),jHS„ (S) , 

INOFPA.OMj: , I iOFPri, INOGCP, 0MS2 . 

IrJOGPT , In jbb*- , I'JM' 3 (0) , INOLIjf , OT44 t 2 T , INOPLA , OM j5 (2 > • INOPSK, 

3ri=,6, •lJ7(3i.) I IM'JSOF, I N .TSKP, INO .TPU, IMOSTE , JH&fl, INOSTG, 

04S 9(b) , 1 Nat SO .UM'-,, , IojHGT , 1 NUH [N,IMUXyS,lMjXZj»CHhl(ld) , 
UMGr(S,UMi,2T,l'1-3 2ti*J,Pa77P,LiHb5(3),PHlA0,PHrAP,PMll9D, 

0444(1 . ► ,Pm IF G.PHIPP, UMb5 ( t) ,P (I TO, PHI IP,UI1bb( 7> , 

P17 70, aM j 7 ( 3) , PS I'l..,bMbd (4) , PS I P U , P S IPK , fjM b '9 ( o) , UI 7 7 Q , 0M7 1, ' 43 J , 

Pb7 7N, J47, (; ) ,PHUAS,JM72(2» , R 17 70 i 0 H 7 3 ( « 8) , iG AMA , i G A HU , 

J^74(4) ,3Ib(jl', SIb'l"^,:iGLl,0M7 5,GIb7n,sr&7P, 

SIG7P1 ,C'-I7<- ,SLA:iT,aPHlA,SPHllJ,a477,SPHIT ,3H74(2J 
C JHHON 7 HPCbH/ 

3P51C, Qh7 J(2) , a3IbA,SSIGD,UM« 0(1 3 » , S THT 0 , JM« 1 , jT HT « , 0HU2 (17 ) , 

Ti7 7P, OMla ( b) , ThTBU .0KH4 <3 ) iTHTPI), THTPR, THT PU.DHH^ 1 3 I , 

T IHl ,i108n( 2 1 ,T THt.';, 5H(17 ( O .TIH’.X, J.11’,8 (t ), TLll, TllZ , I1MB6 (6) , TV AGP, 
iiH A 9 , 

rx!i7P,uH T: ( 2 > , Ty07p ,b'tl9i C ) ,1 ZT7P, JM92 ( 22) iUW77F ,DKy3, 

VA7 7F ,0M i-(2) jObPpf ,Vf,7 7F,bHHS(7l , tf S7 7F , VH 7 7F, i)M<lo (<9),HTR7P, 

Hh7 7F,u. 407(4) , xr,HrFl,UM9H, XGZ7’‘,0M 9 9 ( b ) , XN 77F , OHlj u ( 5 J , Y A77 P, 
UMlal(d) ,YbH7r i,iJHij2,YGZ7f ,0H1.'3(&) , YN 77F , UHl . 4 (9 ) , ZGH7 FI, 
UMldb(7) ,ZN77F ,JHl,6(i.rt) ,ALi,.jHij 7,ALi7ai,DHlj8,AL2, 

OMi, - - - -- 

AML ; 

• j/ -i,iini£i,,H4,:,LjnitA,Hi4Ci ^a,i. 

0Hl^j,AOj77r.,UH124, PH10W,DH12‘i( 3) .P177P,D’U2b, 

PI7 7P1 ,..Hn 7,PSIo‘^, 09 120 ( 3 1 ,0 I‘77R,0M129,0I7 7P1,DH131 , 

F'0 7 7r., UHla. , I- J/7MV, [ni32,P I7 7R, DHl i J , P 1 7 7*9 1, DH 134< 3) , 

THTb'>,a.M:3j Ui) , 0 77 7F, IJMi 3 o,U 77 7F 1,DH1 3 7, VCi 7 7F, DM1 3a 
COMHOd/Ul ■’20^7 

VJ7 7F1 ,OMi J'9, VGPOF , OH 1 4 J , VbP VF i , DM i 4 1 , VP 77F , DM142, 

VP7 7Fi,(jM.U i, VTH 1 .F, 0M144, VTH^FL,0Ml4‘j, V7 77F,nHl4h, 

V77 7F1, jN147,H7/7r, U'U48,h 777Fi,0Mi49l 7) ,XG77F, 

OMiSd, Xu77Fi,rJM:bl (11) ,Yb77F,DM15t,Yb77Fl,0MlS3(U) , 

ZG7 7F ,.JMi,4,7G77Fl,nHl( 333), 

ICS,CObH,=;bH,XCH,VCH, ZCH, OHl 5*5(23 j > , PMH&o, 0H15 6(45 ) ,DHl67(2i6Pi 
COHHON/TA j' (.f.7::Ut1Ml (DM) ,L0C(4) UUMM2(7) Q) 

CUMMUN/Hj/) XM, FYM,FZM,LM,MH,I9M 
Ci)HMON/FLXOP7itH(j0 5) , f C X , F GY , FG Z , M HH ( 3 0 li ) 

R£Al LM, NH, HUX, hoy , MQZ 
lJUIVAGlMCl ( fJM lb) , SW ) 

'JATA 

Kijf I) 4 I = i,l7)/4HTIME ,bHTIHG5,5MX&7 7F,5HYG77Ft5HHGG7F,5HU777F, 

2 5HV 77 7F , 3 Hi, 7 77F ,bHF I 7 7K’ , 5 hOI 77R, 5H RI 7 7R, 5HAHACH,5HVA77F, 
35H0YHPP,6HXG77Fi,4HYG77Fl,bHZG;7Fl/, 


.db{7),ZN77F,JMl,o(l.aitflLl,.JMijr,ALi7al4UHljfl,AL2» 

.j94AL27ji,i;Uli,ALa,0Mlll,fl:.37Sl,(jMil2(-j),AMl,0Mll3, 

, 7Si, 0M1.4,AH2,ilM115, AM2 7S1, JMllb ,AHj,0H117, AH37S1, 

, 18, Ami 77S,t)Mi2„ , AN2, J.Mlt 1, AN2 7 7S, UH122, An3, 


A-32 


nooooo 


1 

2 

C45 

45 


6Httl.H<2»/6HGAMrRl,6HSIGrRi/«(J{I) tI=lt3»/5HTHTPD,5HPSIPD, 
75HPHIPU/, tK t I) , 1=1, 3> /^HAXPrF.OHAYPrF* 3HflZP7F/, 

0{L(IJ,I = l,3)/5flAX77F,*»HAY77Ft5HAZ7rF/, 

* P /f.HTHTRO / 

DATA 

* HQCI , C , M f 

* 6H <;SDF,0HRr,77Ni5HHTR7P/, 

•tORAGC(I>,l=l,4)/3KFnC,3HFCX,3riFCy,3HFCZ/ . , , 

FORMAT UHu, 15X,3&HPR1NT C00£S IOEMTIFYING TIME HISTORY) 
FORMAT (lHw,16X,2fiMlHITIAL PRINT OUT FOR 2S0F) 

PRt DATA INITIALIZATION 
IN03DF=2 


62 


RETURN 
ENTRY fJPTZ 


CALL 

CALL 

CALL 

call 

CALL 

CALL 

CALL 

CALL 

WRITE 


(AL17St,AH ,AL2731,AL2 ,AL37S1,AL3 ,AH17Sl»AMi , 

AM<'7S1,AM2 ,AHi731,AH3 fANl77S,AN), ,AN277S»AN2 y 

AN37?s;aN 3 tU777Pl,U777F , V77 ZFl, V777F ,H777F1, 

H777F ,PI77R1,PI77R , QI77R1,QI77R ,RI77R1,RI77R « 
X&77Fi;KG77F i Y577F1 , YG77F ,ZG77F1,ZG77F ) 

UdtLA) 


IN UP) 

LUEARA 
VPC',‘« 

TFF'34 

SAC34 

FLEX4 

STFL(i.,l,OU) 
LINES <2) 
Ib.l) 


236 

260 


335 


C367 

367 


n 


CALL 3TFL(...lf ,b) 
if(indocr.ne.;JCALl 
IF t INDAPC.Ne,. J jcall 
IF dNOAOO.NE.JJCALL 
XF( INDC.5R.Ht. i )CALL 
IF (INUFPA.tO. ;) GO 
CALL STFL<.-,I.fG> 
IFCINOFPR.NE.ilCALL 
IF ( INDGRT.Nt. j JCALL 
IFT INOACM. tU.DCALL 
1F( INO^iCM.EQ.2)CALL 
IFCINOHGT.NE.3>CALL 
IF IlNORFC.EC.i,) GO 
CALL 5TFLC2»1,P) 


CALL INUPU d.LTHTRR) 
CALL STFL(<.,4,URAGC) 
CALL LGEAR6 
CALL VPC56 
CALL TFF53 
CALL SACS) 

CALL FLEX5 
CALL STFL(u«i,DU) 

CALL OEF 
ZiOFi 

ZG77F 5-HGC7F 

SIGOO = Sir.7D 

GA-1QD = GAH70 

SIGOR = SIC.CIC**U1745329 

CAHDR = GAHDD*,Q1745329 

SIGLi = SIGOR 

GAMLl = GAMOR 


STFL(2,1,C» 
STFL(2,2,0) 
SrFL(2,2,r, 
STFL t2,i,F> 
TO 2Su 

5TFL(2,2,H1 
STFL (2,3, JJ 
STFLI2,3,K^ 
3TFL(2,3,L) 
STFLC2,1,H; 
TO 335 


<VHTRR1,THTRR ) 


omGiNf4. m 

• Of POOR QyALTTY 






c 

CbZl 

621 


O 




.flHo 
S3IGG 
CJIGD 
Tr)Tb» 
IHR 
PH in-? 
SP4U3 
CPHItJ 
'JT Ufl 
cthtei 
' iPSIll 
CPallJ 


sitt tsrnnwi 

CJj 

rniQU*. Jl?453£9 
F'i: -JD*. 

PHIHD*. J1745129 
ilN ( PH IllH) 

'!IN(THTUP» 

COG 

■;ni{ PG MP) 

- r;i)o(PGU'iP) 

dcu=cpjih*cihtu 

uoL<; = sP'il J 

l)CL3 = -CPSI'l»STHTH 

(JCHl-i»Pi(i;i*bTHTB-CPHIU^SP5Xll*CVHT8 

0CHJ=CPHl l*CJ GIII 

nCM3 = SPHI;l»CTHTUl-CPHlH*SrHI[l<»SPSre 
fJCm=CPHM’bTHTO ♦CTHTtJ*SPSiu*SPHiO 
UCtJ^ = -i,PHl(i*r,PSIl3 

0CNj=CPHM*CTHTl3-SPKIU*bTHrfl‘l*SPSlB 
All = rjCLi 

AL2 = 

AL3 = UOLi 

AHl = rjJHl 

AH 2 = iI;M2 

AMJ = JoHj 

AMI = j;Ni 

AN2 = ''.Ni 

ANJ = itGrtJ 

AG77n= C jIC,D*COAM0*vr,77F 
YG77F1S .jIbl.*C&AHu*VG77F 
ZG77F1=-GGAMD* VG77F 

THP<1)= H,77Fi 
rMPl2)i yt,77fl 
THP(3)» Zi77Fl 
call INTLi'. (LA (16) 

GALL INT-O (LA(17) 

:ALL INT'IG ILA (18) 


* XG77F1 ) 

. _ . . _ , YG77F1 ) 

:aLL INT'IG ILA (18) . ZG77F1 ) 
:ALL HULfJi (DCLl,rHP(l) ,THP(4)) 
J777F = IMP (4) 

V777F = THPtb) 

H777F = TH«M6) 

IHOSKP=l 
GO TO 

« » « «««*«»» 

LflTRV OPf** 


SJF 

DCLl 

_ 

ALl 

OCL2 

“ 

ALc 

'1CL3 


AlJ 

UCMl 

“ . 

A-i: 

uCH2 


AHt 

DC -‘13 

= 

A:1j 

OCMl 

= 

Afli 

□ CM2 


Ale 

OCNJ 

s 

A. 13 

THP(i) 


'J777F 

THP(2) 

= 

V7/7F 

THP(3) 


H777F 


CALL TRHP'»j (OCL1 iTMP(4)J 

CALL HULUl (TMP ( 4 ) ,TMP(1) ,THPU3) ) 

XG77F1= THP(lJ) 


•A' A V 

( 


A 
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o 


C7»,2 

702 




GX37F 

GVQ7F 

G207F 

J^^JC7F 

call 


ZG77Fi^ 

CALL iNTii; <LA(16) , XG77F1 ) 

CALL INT£C (LAU7) , YG77F 1 > 

CALL IHTtG (LA«18> , 2G77F1 » 

S0F2 

= 0CL3*GREFF 
= 0CH5*&REFF 
= QCnJ*GR£FF 
S-ZG77F 

ATMd (HGC7F+RHHGRI 
IF (INGGCR.NE. -> RG77N = 

' SORT< (XG77F-XGZ7FJ **2+ (YG77F- 

IF ( INOHIN. NL, 0> GO TO 754 
UH77F = o. 


YG27F»*^2)*1, 6457025E-4 


754 

755 

757 

761 

762 


1Q35 


VW7 7F 
WH77F 
GO TO 
GO TO 


- 0 1 

= j. 
i: li 
( 7'j jf 75" 


, ,7blJ , INOWIN ® 

THPU)= TH£, 

GO TO 7id 2 
Tt1P(l)=HG07F 
GO TO 762 
TMP«U=RG77.J 

call TLU ( TMP (1 > ,LDC <L» »XGH7FU 
CALL TLU(THP(l),LOC (3),YGH7 Fl) 

CALL TLU( T(1P(l> ,LOC J4) ,2GH7F1) 

TrtP(l)= XGH7F1 
TMP(2)= YGH7F1 
THP(J)= ZGri7FJ 

CALLHULTJi ( DCLl, THP ( 1) , THP ( 4) ) 

UW77F = T‘IP{4) 

VH77F = TUP (51 
WH77F = THP(b) 

VA77F = bO»T ( tU777F-liW77FJ *^2+ ( V777F-VV(77FI H777F-HH77FJ '»»2) 

OYNFP = ,5*HH0A3*VA77r**7 

AHACH - j. I 

IF (VS77F.NE.O . ) AMACH=VA77F/VS77F 
THP(1)= U777F-UH77F 

ATAN2 tK777F-WW77F,THP(l» ) 

ATAN2(U7 77F-VH77F,TMPIin 
AUPHF*57, 2057705 


ALPHR = 
Be TAR = 
ALPHO = 
BET AO = 


0ETAR*57,20577‘95 


1134 


CIL63 

1163 

C1231 

12J1 


1211 

1212 

n 


IF (INU'jKP, EQ, j) GO TO 1134 

ALPLi = ALPHR 
nt TLl = HtTAR 

IF lINGAOO.EO. j) GO TO 1163 
OELTl = TlKE-TLli 

IF {AB5(0ELT1J .LT.ULTHII GO TO 1163 
ALPHf<l= (ALPHK-ALPLl) 70ELTi 
3£TARl= tQLTAR-BETLl) /DELTA 

ALPLI = ALPHR 
flETLi = BETAR 
TLll = TIME 


SCFO 
VG77F = 


iOHT (XG7 7Fi**2 + YG?7Fl**2 + ZG77Fl»*2) 
GO TO 1514 


IF (VG77F,t0.u.l 
ZGOiu 

THP(1)=-ZG77F1/VG77F 

IF<AB3(THi>t in .LT.l.lGO TO 1211 

GAM7R=1.57u7 96 32*THP{l) 7ABS(THP(1H 

GO TO 1212 

GAMTRsASIMCTHPClJJ 

GAM7D = GAM7H*57. 2957795 

GAMDR = GAH7R 




1 




A- 35 



o 


CX23 6 
lE3t> 


GiHOp = GAH7D 

SIG7R = ATAHtrfG77Fl,XG77Fl 


ilCDR 

SID7D 

sraoD 

25011 

'iXAHO 

CGAKO 

33IC0 

CJTGO 


5Ib7R 
SI07f '“jT,2'j57r<35' 
i.r07t< 


1314 


1315 

^.1316 
Cl 517 
1617 
1624 


153& 


154& 

1534 


170 1 


1754 


C 

c 

c 

c 


SrUtOAROR) 

C31 toaKiJR] 
iltitSlGORl 
CJ5f51i>UfiJ 
IF (iNUFP-i. dO. .J GO TU 1314 
UtLTd = TlHt-tlid 

IF CAO'J tUiL IE) .IT.nLTjtdl GO TO 1314 
C4H7F1= tGAHOR-GAMLlJ/OELTE 
5167^1= tilOlR-SIGLl) /OELTe 
Tilt = TIME 
GflHLl= GfiHOR 
SIGLt= SIGOR 

iFfrooHr.i.NErvJGa to 1115 

SGAH&=5G1HU 
GO TO 131q 

IFCVA7/F,iO,C, )GO TO llifi 
5GAHA=:C7b77Fl~20 7Tf 11 71/A77F 
rFCrNCPLA*X,Q,jlGO TO 1754 
Z3D1S 

IF a«D&Rr^lC,!iJ GO TO 1701 
IF (DCui.suiv.) GO TO 1536 
TrlTPrt = ATAHd(-UGU,OGLl) 

THTPO = THTPPf 57.2437755 
IF (AaSIOCldl .67,1. I GO TO 1546 
P5IPR f,45INCDCLll 

P3IPR S'’i;t7,75b32>-DRL2/A0SlOi:Ui 
P5I.P0 = P-3IPF>57. 2957735 
IF {OGME.dn.L. 1 GQ TO 1731 
PfiiPn = Araoic-acNtjOuiH) 

PHIPO = P‘tIPP*5-7..29ST795 
IF tIHOACM.LC.il CO TO 1754 
IF tAHAST^LO.-.l CALI EiCERR M4J 
AX77F - FX0rp/AHASS-GXH7F * 

AY77F = FYj7P/AKAS3-GYi37F 

AZ77F - F7.L.7P7AKAS5-G707F 

IF tIHOACM»Ht,ll GO TO 1754 

THPtl) = AX77F 

THPt2)= AY77F 

TMPt31= 4277F 

CALL TPvNPO'l COGLlvTKPagil 

CALLvHULTli tTMP tlOl »THPtlJ iTHP :4J > 

AXP7F = IMP (4) 

ATP7F = TMP 151 

AZP7F = TMP (61 

CALL VPC3T 

CALL TFF5T 

HTP7P = AMASS-f GREFF 

CHUTE DRAG COHPUTATIOH 

ICb'^i (FRCH LAHniHG ROLL DOHP'JTATrol 
ICS=u trilPUT) 

CCCH DRAG COEFFIGIl’MT 

SCH HeFtP.cHCt ARtl 

XCH, YCH, ZCH-^ DHUTE ATTACH POINTS 


2061 IFtrCS.EQ.DGO TO *350 


FGX=l, 
FUC=I . 


ORIGINAL PAQE 
OF POOR QUAirnfi 


ItAUTS) 


.ORIGINAL PAGE JSf 
QE POOR quality 


O 


2oSG 


2Q&a 

ZIZ? 


C2317 

Z317 


€2375 

2370 


CZ376 

2376 


CZkZZ 

2422 


HQX»L. 

HDy=. . 

MU 2=0. 

CD TO 2Ci52 
F»JC = DQCH-»3SM*nYHPP 
FCX=-FDC*(.U777F-UH77F)/VA77F 
FCy*-FUC*fV777F-VH77F)/VA77F 
FCZ='FUC*!W777F-rtH77F»/VA77F 
HOXiYCH*FDZ-ZCH*FGy 
HOy=ZCH»FCX-XCH*FCZ 
MDZ=XCH*FGY-YCH*FRX 
CALL 5ACS3 
CALL LGEA^o 
CALL FLEX3 
FXD7P = TXE'7P-AA77p 
TYiJ7P+YA77f' 


FyD7P = 
FZB7P = 
ALB77F- 
AHB77F^ 
AMQ77F= 


+ AI1ASS*GXU7F4-0LFXP+FXMtFCX 
FAMASS*GyB7FfOLFYPfFYMfFCY 
TZti7P-ANA77P+AMASS*GZB7F>QLF2P+FZM+FCZ 
ALT77F+DLLrFFALA77F+LMf>:DX 
A .1 r 77 F+D LMT F* AH A77 F+ 0 y 

AMT77F4DLMTFf AMAZTFFMHtMDZ 
IF (AMASS. to. C.) CALL EXERR (14; 

THP(U= 2.*4HaSSl/AMA55 

FXH7P/AHASS-ni/7R»H777FfRt77R*V777F 

FYli7P/AHA3S-KI77R*U777F’: PI77R*>l777FFTMPIil »RI7rRfALYaDF 
FZB7P/AH A3S-PT77R* V777F+QI 77R*U777F-THP ( i) 'flir77R*ALZ JDF 
ALb77F4-{AIYYQS-ArZZBSJ»m77R*Rl77H 
AH!l77F4tAIZZnS-AIXX8S>*PI77R*Rrr7R 

AU877Ft(AlXXnS-ArYYBS|Fpi77R*Qi77R 
■ ^ GO TO 2317 


'J777F1= 

V777F1- 
H777F1= 

AKLt = 

AKm = 

AKMl 
IF (INDXZS.EO.u) 
AKLJ = j. 

AKK3 - 
AKHJ "= 

AKL4 - U. 

AKH^ = L. 

AKM4 = 

GO TO 237j 
2S0 21 
THPri)i=r 
TMP(2>= 

AKL3 
AKH3 
AXN3 
AKL4 
AKM4 
AKM4 
2SDZ2 
IF {INDXY3.EQ. J) 


QI77P**2 
«I77R*PE77R 


=-AIXYBS 
- AIXYHS 
=-AIXY03 
= AIYZfiS 
=-AryZBS 
= AIYZDS 


A<L2 
AKMZ 
AKMZ = 
GO TO 2 


♦TMP<ZI 

♦RI7 7R4QI77R 

* TTMP tll -PI77R'i‘*?J 

•(TMP(i>-RI7/R**2} 

♦PI77R»Qt77R 

fPI77R*PI77R 

CO TO 2376 


'0 
2SDZ3 
AKL2 
AKH2 
AKM 2 
2SQ24 
AKL5 

AKH5 


:= 0.. 

U * 

2422 


= ArXZDS*Pr77R’Qr77R 
= AIXZHS*(RI77R**^2-PI77R*'^2) 
a-AIXZBS'’QI77R»RI77R 


CQ16 2SD26 


=-AIXXSl*PI7rRFAIXYSl*aiy7RFAIXZSl»RI7rR+AHASSi*ALUDF*A2* 

■ PI77R ■ 

=-AIYYSl^Q177R>AIXVSlAP177RFALYZSl'»Rl77R+AMASSlYALtlJDF**Z*^ 

■■ ■■0I77R . 

AKN5 =-A^^glYRI77R+AIYZSi^0I77R4AIXZSl>fpI7yR+AMASSl»ALNJDF**Z* 








A-37’ 



OR^OTAL 

OH POOR QUALITY 


ne -) CU TO 2521) 


C^ 5 ^^^ 

Z5ZM 


CZ615 

2615 


A KM 6 

AXNb 

GO TO 

2S027 

THTPP 

STHTR 

CTHTR 

CALL 

CALL 


2615 

- THTRL* .j 1765529 
5ri. tTHTHR) 

= COSnUTRiO 

TLU aiKti^.LOC(i) ,THTRR1J 
INTtG ILTHTRR , THTRRl ) 


iLiniKH f in IP 

- (JMuWT*.l5,6 7l9756 
= AlXR75*aHGRK*(ni77R4^THrRRl) »STHTR 
=-AIXR7S*0HGRR*(PI77R*STHTRfRI77R*CTHTR» 
= AEXR7S*OMGRR»(aE77R+THTKItl) '=CTHTR 


THTHO 
OH CRH 
AKL6 
AKMb 
AKNFi 

■2i‘U2S ... , ■ .■ . /. 

AK LT = A KL H A KL 2+ A KL j +A KL 6+A KL5 *A KLS 

AnHT = AKHH-AKH2+AKH3*AKH6+AKH5+-M(H6 

AKNT = A<Hi+AKH 2 fAKHJ 4 ‘AKK 6 +AKN 5 +AKN 6 

THP(l) = AIXXL'5 

THP{2)--AIXYrS 

TMP(3)~-AIXZCS 

THPtLK^-AIXY.ns- 

TrtP(5>= AEYYBS 

TMPt6)='A£Y2li5 

TMP(7>=-ArXZl!S 

THP(8>=-AIYZU5 

THP(9)= at 22(15 

CALL rNV^'S (IMP (1> , TMPC iQ) rINDEP) 

IF <INUtP,Ht*i) CALL tXCPH (161 

rHPU>= A<LT 

TMH(c>= AKMT 

TMP{3>= AKHT . 

CALL MULTSl (THP(LlJ , THP ( 1 » ,THP fU M 
PI77R1S rMI'(A) 

UI77P1= iMI‘(5) 

RI77P1- T.iPCf) 

CALL INTlC (LA (It,) t U777F1 J 

INIt^G CtAdl) , V777F1 ) 

INTlvj (LA (It:) , H7 77F1 ) 

IHTL., (LA (13) , PI77RX ) 

THTt', {LA(16) t Ql77Ri ) 

iHTtLC (LA(ls) , RlTTPl J 


CALL 
CALL 
CALL 
CALL 
CALL 
PI77U = 
01770 = 
RL77C = 
AL17S1= 
AL2751= 
Al3751= 
AM17S1= 

AH2 7Si= 

A, -13 751= 
ArU77C = 
AM277S= 
AMo775= _ 

CALL IHILG 
CALL rNTtIG 
CALL INILG 
CALL IN ILL 
CALL IN LEG 
CALL IfJTt 


pry 7 P*'j 7 , 29 G//-T'i 
fJl77F»57.i5577ri 
air/P*M7. 2957705 
PI77P* QC(U- 01 77R»DCNi 
RI/7R*aC)12-0I77P»UCN2 
HI 77 Fif 0 CH 3 -ni 77 R’DCN 3 
P 177 P * [JC Nl- RI77 R^DCLl 
P 177 P* CC N2- PI 77 R'^nCLZ 
P177 r • UCMi- R 1.77 H *UCL3 
.i 17 7 k* QC Llr P I 77 H»IjCH 1 
I1I77P*DCL2-PI77R*DCH2 
fjr77K*DCL3-Pr77H*nCH3 




C 4 LL 
CALL 
CALL 


I N TIG 
IN TEG 
rNTEC 


(LA ( 
(LA { 
(LA( 
(LA ( 
(LA( 
(LA( 
(LA( 
(LAI 
(LA { 


1} 

2 ) 

3 ) 

6 ) 

5 ) 

b) 

7) 

8) 
9 J 


AL 17 S 1 
AL 27 S 1 
AL 37 S 1 
AH 17 SI 
AH 27 S 1 
AH 57 S 1 
AN 177 S 
AN 277 S 
AN 377 S 






OH POOR QUALIHS 


m ^ ki 


0CL3 = ALJ 
OCMl - AtU 
DC HZ = AMi 
DCH3 - AHJ 
DDNI = Aili 
OCN^ = AMi 
DCH3 = A’H 

CALL iny>i5 (UCLi.TKPd) lINDER) 
IF UNDER. NE.i) CALL EXERR 1171 
CALL THHP.JS (THRU) ,THP<1Q>) 
ALL - .5»(ALH-TMPria)) 
.5^(AL.;+rHPti3) ) 
.5»(AL3fTHPCi&) ) 
.5^(AHH-rMP(iin 
.S*{AH£4-THP£14)1 
,5»{AMo*THFCi7) ) 
.5*(ANH-THP(1Z)) 
.S*tANZ+TMP(l5» ) 
.y^tANS+THPae) ) 


TXHi^ » TIHE5 I X&77f^ fYG/7F » HGC7F» U777 F* V777Fi H777F) 
{R',Pr77R{l3I77R.fcr77RT AftACH,VA77F ,0VNPP,XG77F1,YG77F1) 


ALZ = 

ALJ = 

AMi = 

AMZ = 

A«J - 
ANi = 

ANZ = 

AH3 = 

IH')3KP= . 

INUARC = HGC7F ,GT. AHAXH 
CALL STGTST (IHDSTGJ 
IF (HH .OR. HGC7F.GT, J.) RETURN 
IMC^TE = ^ 

WRITE (b,IJ) , ■ 

to FOPHAT CiHutlvX, tCHSrOP-HGC/F) 
return 

J * ♦*, *-*:*:*. * ^ . 

ENTRY DPT5 

33AQ CALL STFLtirltHRCTI 

CALL STOVAk rTTHES , XG77F 

CALL SrOVAH {8,Pr77R, 

CALL STFL(L,1,ZG77F1) r.„ r... «... 

IFC INDAPC.NLdi )CALL 5TaVAR (a,ALPHO, lltTAOTnU,DU,nU» 0U,QU, DUI 
rFCIfJDADD.tn.DGO TO 3341 
ALPKU1 = ALPHR1'^37. 295779? 

Hc.TADi=B'_rARi»57. 2957795 

CALL STfJ\/AR(ciALPHDltltETADl»DlJiDUtDU,DU,DU,DU) 

3341 IFClNOGS^.NE.utGALL STFLdil, YG77F) , 

IFC INDFPA.NE, jlCALL ST0VAR(2,GAH7.0»SIG7Di0U.DU,DU,pU,DUrDU» 

IFCTNDFP^.Nt, j ) CALL STOVAK C2|GAP,7 RUsIG 7R1»0U, DU tOUiDUipUiDUr 
rF{INDGRr.NE.u)C7!LL STQVAR(3fTHTP0,PSrP0,PHIPD,DU,DU,pp.pU,0U> 
IFC IND ACM, EQ.l) CALL STOVARQ , AXP7P^, AYP7F, AZP7F,OU» DU,OU, DU, DU> 
IF ( INU A CM . EQ, 2 > CALL STOVAR (3 , AX77F, AY77F, A Z77F,DU, DU, DUf DU, DU> 
IF{lNDHGr.UE.u>CALL STFL(l»T,HTR7Pl ' 
tFt XHDRHC.NE.OlCALL STFL (l.liTHTRD) 

CALL Sr0i/AR(4,FDC,FCX,FCY,FCZtDU,UU,DU,DU> 

■ CALL'.LGEAHb.. . ■' ■ 

CALL VPC16 

CALL TFFJo - 

CALL SACS6 

CALL FLEXb - 

CALL STFL(d,l,DU) 

return . . 

3 **♦*••* ••• 

ENTRY 0PT7 _ 

; *♦*»#•***»♦ 

TIME = DM(3) 

TIMES= DH{3) - TIHSX 
CALL UPDAT C5,LA(1 J 
CALL UPDAT ( 5 , LATE » 

CALL UPC AT T 5 , LA Cil) 


o 


,AL1, AL2,AL3,AHi,AHZ ) 
! A Hit ACT! |aN I j A N 3 J U777 F 


; Qi77Rl^RI77R ) 


A-39 




ORIGHMAL 

OF. POOR Q5J ALS'HS 


Q4LL LG£A-?7 
CALL VPC57 
CALL TFFS7 
CALL SAC57 
CALL FL£X7 
n!£TUi<N 
£MD 

jUFlROUTIN:; LGEARi 

CaHHGN/,TrRCQM/flHl{i3£,> .AHAGSiOHZ (i‘t7) fllCLirOCMl, 
COC>JtTOCL£»LtCMeiDCUt .UCLi,[JCHo,OCM3,nH3 (Sg) .FXC/Pj 
CljyH4i3) ,FYu7('(4> , FZC7P, OHhlX7), GXtJ7F, UH6((jJ ,GZ67F, 
CJH7 (£idS ,IiliJVrt(L3‘j), 

CTlHdtCHrt C£ii7) ,PI77R(i J ,Pr77Ri tZ) tUHg (4 ) , 


V AXLE (5) 
IPPTt ltpt 


■••M I J. PJE .3 4 V J » r i LR'J I V / 1 « \ y « » ut 1. 1 «n t ;• j f nun::.ri I ly j » 

CSFib), VZ ,Iff:>PZ£PG(‘j) ,VZLPD<5) , A t'J) ,PZU(51 .VZt, (5) » 

CAiCjJ ,IL,3|T (5) ftiLlGl ,CZL(6) jMfcSSZ (i») rHl/Stg* , 

CCC (S) ,CE(i) ,C2 C(*j»,CZL( 5) , NVCPT.»PPtMB(‘»)rRLT,NDELTA, 

C£S t5),Vii ( 5) Tf.fjJi tzi ,G(J22tZ),r>f)Z'>{Z>,aUZ4(2) ,SDZ5C2> 
GO.MHON/UHLOH/ 

CSOlltZ} fSni4(Z) ,SC15£2) , 

CblCZ) ,s5zC 2) ,5 3(2) , S4tzi ,Si>C2) , 

Ci^miuy, TLZazi (2} ,S£U25£2 J , 

CS 2 (Mltt:),b_Qlt( 2 ),ii 2 lJnt 2 ) .IvZOlfKZ) >b2tJlb(2l t 
Co21(2J ,C2’I2),.3uJ(<i),G24 C2),bi'y(2) , 

COHTDlit Z) , UMT012 (?) ,UHT013 (2) ,0,HTt) 14 1 2) rOMTOlS ( 2 f * 

C0'£Ti^^(2) ,QiiT2(t;),ui!T J{L) •nMT4(2) ,0MTS{2), 

CAlCy>,Ulfy) ,ULLTAl,UcLrA2,ULLTA5,r)tLTA4, DELTAS, 

CCOELTi, □U£LT2.CDt.LrJ,H!)£LrM ,DU[:LT&, tSTAfiE, 

CP51TMI.«,IPLT ,TSi)F,r‘oTHLi,ISTPL2TlSrPL3,lSTPL4,ISTPLBr 
'ClJM 1 4 (22 ) , Id ( S) , 0(tl‘j (127 ) , ItJULG, LMl 6 £1L 7) , CASK (44 ) , 

7, HMOD^ , UHl A C 4 . ) , SXHO(1 ( iu i. ) , i YHOO (1 u a ) t EZMOUtlu (, > , DM19 (16 S6) . 
♦LOU2{2w)t*JE-M2.(2.) 

J?£AL M ASS , HatJc.M, HA3S2 , HU5 ,NI RES iMO 

OIMENSION ULr,AiJT(lw) .ULGDE (47),flLL (7) ,DLGE(E9g) 
CUflMON/LGAUTS/AP.GliyAPGiSt AP.GJlrArfGSJ, AMA(5),VAXLE{5) 
CDMMON/LGdLyLA (23) , f C 2(5) , P2 ( 5) t PRES ( ?) , CC S) ,IPPT, LTPT 
C0HM0N/LG/PXP,FYM,FZM,LHtHh,NH,EP3L02 

C0MMDh/LGL/Alif<,),Al£(5),A^l(5),A33 (5),RRCGX(S), 

CRL (3>3 I ,-tI (3,0 ,5) ,-'AX (S) , kAY{5) , RAZ (b) , THP ( 3) »ZZER0 (5) , 

CXR(>) ,YH(-j) ttP^LUNtS) ,Pa(E-) ,FDELTA£5)i 
•CFTP.Z£b) ,RJX (b) ,RI)Y(5) ,Ri)7(b) ,RDXG(S) , RUYC( b ) , RUZG( 5 ) , 
CYTX(bl,VTY(L),VTZ{t),f.Z(5) , VGPT (b ) .f;TRX (5) iFTRY (S) , 

C0X(5),LiY(J) ,07 (S),f-T (9) ,FDXtb),FDY(5),FF(S),AA(5f,C2(5), 

CS-<(5) JSF£j) ,PSKD(3l ,MWP( b) ,MTp;X{5) ,HTRY(5) , 

CHTRZtbTTiUtb) j«Gll,Rr.l3,P,G31,RG33, IPRT, 
CHTX,Hrrj:nZrSfTKX,iFrKY,SFTR/,FTRA, 

CFTRfr.Fl «C,St'1TJ‘X,GII7RY,5NTRZ , 

C0«M0M/FLXtiP/GffiRC7(i^, ,) , GFOHC.'K Ut!) .GF0RC4 (Ikij)fBHl (3P6) 
EaUlVALEMOc. (ULGAUl (1) , ARGll) » (ULGOEIIJ , LA (1) ) , 

^(3LG(1) *FXM) , (DLGE(l),AUri) ) 

COHMQ‘(/ TAUS -’C/OUMMl (1 - 3 ) , LOG ( 7) 

CJHH0N/HTCJH/HT,HTl,Hr2 
RtAL MUVPtMTPX^ln9Y^HTRZ♦MA, ■ 

CHTX,(irYrHtZ:,LM;MM,l(H . 

niMtNSXOK delta (5J ,U))ELTA(5>,P(9) , 

C SD2X.., 5) ,501(2.5) ,S C2, 5),S2U2 (t, 5) ,S 2DK2, 5) , S2£2,5> • 

C0HETD1(2,5) ,0M£T(2,5) 

EGUIVALENC:. (P !l ) ,PRLS £ 1> ) 

EQUIVALENCt. tDELTA(l),DELTAl),(DOELTA(l) iDOELTl) 




POOPOOOOOOOPCTOOOO 


Si:i«QSI\3AL 

QS POOR QUaUW 


cfSHlrtlfJS&ttl,!)) , {SOil(U.SDltl.l)»TCSl(i» tS(l,L) J.f , 
C(SEDEl(lIrSZUc{l,iri, (S2Dll(li,EaDt(itl))| (S21<1 » i S£ <tf 1) ) i 
CtOlTDlUll ,0HE101tlil))*(0HTl{l) fOMETttrll ) 

PRE DATA ifllTIALIZATlOK 
OQ 1 1=1, 14 
□L&AUT(lI=a , 

UO Z 1=1,47 
OLGDE{L)=J, 

.. DO 3 1=1,7 ■ 

0LG(:r)=a. 

DO 4 1=1, Z9 9 
OLG={r)=ij. 

I3TAGE=a 
IPLT=Q 
IPPT=ti 
LTPT=1 
r3[)F=C 
1STPL1=0 
I3TPL2=a 
I3TPL3=J 
13TPL4=ti 
ISTPLs=j 
. E?SL02=J. ■ . ■ 

RETURN 
«*•«*#,*»* . 

ENTRY LGEARZ 

FXH=0. 

FYM=L. 

FZM=C. 

1-H= J . 

NH=j. . . 

EftR=.ai74?3Z9*ERDEG 

RGll=C0S{£RlO 

k&i.3=-3lNttRR) 

RG3i=-KGl3 

RG33=RG11 

ARGil=RGli ■ 

ARG13=RG13 

ARGitl=«G31 

ARGJ3=RG3J 

IFdHDLG.EQ.CJRETUFN 
IMITXALrZATXUN AFTER DATA;. READ IN 
VARIA3LES TO GL IHrECRATtO 
(OHTIUl, 
tOMTOlZ, 


(OMTO 14 
TOM TO 16 
tsozi 
tsrjzz 

(SOZ3 
(SUZ4 
CSDZ5 
(SZOZl 
ISZD2Z 
(SZ023 
CStUt4 
{SE0Z5 
IF(UDLG.tQ.Z)60 TO 5 
H0EQ=5»H3TRUT 
IF ( IL. ME. j> NDE0=3*NSTHUT 
call INUPJ (NnEGiLA) 


OHTl 





UHTZ 





QMT3 





0HT4 

> 




OMTS 





3D11 


tSDll 

'SI 


SUiZ. 

) 

CSDtZ 

,S2 


SD13 

J 

(SD13 

»S3 


SD14 


(S014 

;s4 


SO 15 


(SD15 

;s5 


SZDIL 

> 

(SZOll 

,SZ1 

> 

SZD12 


(SZDIZ 

,S22. 


5 EDI 3 


iS£D13 

,S23 


G2014 

i>ZDl5 

) 

tilSU 

m 

\ 





oo 


?ri£tkfi=.il^^?5HlTTHE:TAD(T) 

AlKT) =COi{THli:TAR) 

AL3lI)=-iInnHETAft) 

Ail (I)=~Aio (11 
Aii (I> -Aii( i> 

la •«fiCGxtn=Aj.i(ij^KX(i» +Ai3(i)*RZ(r» 

iHRr=.- 

INtriAL P.<1NT 
ctiTHY LG^Ar/4 

c ***♦•**♦*-*. 

' RcTUP.M 

E.UTHY L&cARi 

E MAIN CU.iPUTAriOflAU AHE.A 

C RL matrix cLdlEMTS 

IFdNUUG.d'J.rj RETURN 
RL(i,ll =JCll»RGll+UnL3*RG13 
RLU,E)=30L2 

RLTlf i)^t)Cm*RG31+riCL£*RG33 
RL (EtiJ =actli^PGll+DCM3'fRG13 
RLt2T3)=uCKt 

RL(Z,3)=ai:Hi*RG3UllCH£»RG3J 
RU ( 4,1) =‘lt;ili*Rr,ii+[inN3*RG13 
RL (lTZ)-J)t(E 

RL Tij J1 = JCHl*Hbil+iJCTli*RG33 
CALL LGEATi, 

C CALCULATLUN of ^tOe:, SEOl, AND S2 
UO 1-J I-l,»LTn<JT 
IFdAULG.tOtDGO TO E. 

IFCIL.IjE, ,)Ga TO W 

TMp(i)=Gtjt(i,i)-AEdi^s2ni(i,r)/Ad) . , 

Sidz {i,I)-C(Pf D -P£..{I) T ’^AE (if +DM) •THP (1)*ABS{THP(1) ) 
C-JcOUl,U*tr.E(I)''A(1G(SarJi(l,I)itCZL(r))) 

C/rtAG.,£Cl) *-GZ (I)-SRd)+SQ2Cl,t) 

HrE=MT 

«6 TTIMC=S<;ti, n/A&’jtiElJl(l,I)) 
as IFTTTXtIL.Ot.HTJOO TO R7 
HTE=TTIME 
GO TO B 7 

ea TriHL=(3Eid)“5Z{i, i))/'JEniu,n 

GO TO B a 
87 GONTinUt 

TFCStd,!) .GT. (-ES2(I) ))GO TO Sfl 
WHITE(Bt-i7) 1,1,52(1,1) ^ 

57 FORMATtsaX, 5M-ESEC. 11, ijH) EXCEEDED/ 

C5BX,iriSEt,li,AH) - Elb.7) 

58 tFCSa(l,n.L£,E52(I))G0 TO 61 
IF(G2(X, r),Lt.(i2Td)-ES2(I)))G0 TO 141 
IF(S2d,n.LE.(Si:Td)+tS2d)))G0 TO 62 
HRITE(b,hi) 1,1,52(1,1) 

63 FORMAT {5iXi!3H cSt( ,Il:,luM) EXCEEDED/ 

C5BX,3HS^tfil,4H» = .El:5i7:) ■. 

62 IF{i£Lll(l,I) ,GT. il.) 3201(1,1) =0, 

IF(S2Uc(l,I).LT, )v)G0 TO 141 
GO TO 14- , . . 

61 IFTSeOl ( 1 , 1 ) , LT,u,) 5201(1, I)-a. 

IF(S2J2(1,I) ,LT.u.)GO TO 14J 

141 FCEtD-L. . 

■ •GO.'. .TO." b li..' 

FC2 (I) =-HASSi?{rMS2D2(ltr) 


ORIGML PAGE'l^i^ 
OE POOR QUALITY 


76 

79 


o S5“f4HS'=-- ^ 

59 S2D2tlTl)=u. 

S|0Uijp=u. 

FC£{i)=-tP(I)-P2 (I) )»A2 (I)-CM)»SDi tXfI)*ABS(S01fi»I)) 
GO TO 94 
6C CONTIMUE 

Ii=2*I+i»4STPUT-l 

12 = 11+1 

CALL INTEG(LAtIl>,Ii2D2(ltI)) 

CALL IHT':caAn.2J ,b2ni(l,D) 

COWTINUt 

C CQHPUTATrOM Of- . AA(XJ 

TrtPt2J = u. 

IFtSOUlrt) .N£.J.lTKP{2J=S01(li:j/ABS(SDHltin , 

SF( I)=-P(IJ tA {I)-A2(I)>-P£tI»*A2(I)+FGZ(I»-S2Dt (If D* 
C tC2 ( I) * A(i3 C S £0 1 (1, I) ) +C 2L( I) ) -FF ( I> *THP ( 2) 

AA(I} = (FT(i)+SF( lf )/MASS(I) 

C CALCULATIOH GF SDLr SOI. AND S 

C CALCOLATIQU OF UHETOKI) AND QMcTCI) 

SD2{1,1)=3K( I) +AA(I> -GZ(I) 

HTL=HT ' 

IFCSnUitlJ 176.77,78 
TTr«E=b {i.D /ASS (SDKi. I)) 
rFdTIHE.Gb.HnGG TO 77 
HTl=TTLHc 
GO TO 77 ■ , 

78 TTim:=(SOfIl-S(l,I))/SniCi,I) 

GO TO 73 
77 CONTINUE 

IFCS{l,r).GT.t-tS(11)»GO TO 50 
HRITE(D,ti3) I.ItS (Ifll 
i,9 FOPKAT(58i(T4M-tS{,ll,l :H) EXCEEDED/ 

C58X»2H5(;Ei,AH) = E15.7) 

5b IFtSU, n.LE.DStniGO TO 51 

IFTSd, 11 ,Ll. (SO (II -I S(l)J)GO TO 55 

IF{i,(l, I) ,LL, (btKH *bG(in )GO TO 52 

»PvlTL{6,53H,T,S(i,I) • 

53 FOfiMAT (51X, EXCEEDED/ 

C5dXt2HS(,Il,AH) = tl5.7» 

52 IF(3Ui(i,I) .GT,3,)SDltl,I)=0. 

IF(3D2Cl,I) .LT.j.JGO TO 55 
S02(lrl)=j. 

GO TO 55 , 

51 IF(SDlli,I) .LT,u.)SOiti,T)=g, 

IF(SD2tl,n ,LT.(,.)SD2U,rj=U, 

55 CONTINDt; 

I2=2*I+NSTPUT-i 

Ii=I2tj. 

CALL INTE‘iaAtI2),SD3tl,in 
CALL EHT£G(LAfIl),bDl.(l,I)) 

2U TrtPti)=PZLPO(r)-UELTA(ii 

IF(CA3KU) .GT.l.L-lOir.O TO 2u0 . 

HA { D =-FTRY ( I) ^THP (1) ■^RI ( 2 ,1, D+FT RX £ 1) ♦THP (11 
■ C*RI(2,£,I) ■ ■ 

GO TO 2s/l 

2 U J M A ( I ) = TH P 1 1 J ’S 0 R T ( F T R Y ( I) T FT RY ( I H F T RX ( I IF FTRX ( 1 1 ) 
HAtl) =SIGHIHA(I) ,-VAXLE(I)-OHET (l, Il-FTHP(lH 
2C1 AMAdl-MAtn 

rFdNDLG.EQ.ZlCO TO IDD 
IF ( Ki dl .NE . (-I)IGO TO (|8 
■ OMtTDl(l,T)=i.. 

OHETdflUx , 


21 

ICO 


73 


75 




TMPfl>=OH£.T(*,:l>/AUS{QHET{l,I)J 
OM£TL)l t Iv 1) = (HA{ D-HB (I) ^KP (i) » / (NTIRES (I) •MOHENrC I> ) 
CALL rHr£,>{ LAtI) iDHETUi (l,in 
CONTINUE 

CALCULATIOU OF FT=A, FTP.B, ANCl FTRC 
SFTRX-- . 

5 FTRY=l, 

SFTR2:;„. 

DJ 7w I=i,tjSTKUT 
SFTKX = SFTiX+FTRX{i:> 

SFTfiY = 'iFT~!yfF fpr (I> 

SFTHZ=iiFT.<2tFTRi!(T> 

FTRA=RL( j.,ll *EFTPX+RLa,2) *fSFTPY + RL tl, 3) *SFTR2 
FTKtJ=SL(2,i) *SFTi?X+HLt2,2) i^5FTRY+RL (2|3)*SFTRZ 
FrRC=KL (3,i)*SFTPX+«L {3,2)^SFTR<+RL (3,31 *SFTRZ 
DALCULATIOIi CiF HrX, MTY, AND HT2 
jMT ixX = j • ■ 

S!ITRY = . . 

3itTRZ=i- . 

QO 75 X-1,NSTRUT 

SrtTHX=r,HRX4-HrHX(D 

SMTRYsSNTRYFHTRYd) 

SMTi<7=ljHTRZi-MriiZM> 

MrX=YLt 1,1) »£.MTRX+RU l, 2) *SHTRYfRL {1,3 )*SHTRZ 
iTY ( 2, ^) tSHTRXFH L ( 2, 2) »SMTIirtRL ( 2 , 3) • SHTRZ 
MFZ -RL { 3 ,i > •SHTRX+RL ( 3 , 2) *SHT RY+RL ( 3 ,3 > *SHTRZ 
CALCULATION OF FXM, FYH, FZM, LH, MM, AND N(1 
FYH=u. 

FZM=l. 

FXH=u. 

ui=e. 

NN = j. 

QFX=j, 

BFV=u. 

DFZ=u. 

!3LM = u. . 

aHH=u. 

i3'(N=j. 

DO S2 l=i,NSTRUT 
UFXM=j, 

DFYH=j, 

QFZ M= j * 

DLNFv: t . 

D-1H=w, 

ONH-m. 

00 14 ILt-l|NHOUE 
NaU = (lL4-l)*N5TR[JT + I 

0FXH=.)FXM-HAlS{IJ»bXrtn.J(NBB)^GQD2(IL4> 
OFYM=OFY'(-NAlb(I) *SYHODtNBD> •GCOZCILA) 

OFZ«=l)FZN-:HAE'J (D’SZMOn (NBB) ''0002(114) 
N3H=(i-i)*NHUnt+lL4 

OLH=LfLH-f!Abi*j(l)*OFOPC2(NI3H)»tiQD2 (IL4) 
[)HM=0HH-MAliS(I)<'&FJRCJ(NGH)»GQD2aHt^^> 

DNH=DN(1-HA3S (D^GFORCA (NBH)»GQC2tILA) 

BFX=bFXtDFXH 

3FV=tlFY+JFYH 

BFZ=aF/+DFZU 

ilLMsflLH+OLil 

uNH=Jirt(i4-ij*tH 

TNPCU ~NASi.(l) *3D2(1, I) 

FXH=FXH + THP(1) »A 3KIF 
FVH=FVM , • ■■ ■■ 




MM=KM-TMP{1) *S|!CGX < I) 

Hrt=NM-t-TMF(l) *A13 (r> »RY (X) 

FXM-FXH+BFX+FTRA 

FYHiiFrH 4 -.)PY>FTR 0 

FZH=FZIUBF2+FTBC 

Li=LH+ULM+HTX 

MM=MH+DMm^HrY 

NM^wm-ini.l+HTZ 

RETURN 

END' ■■ 

SijySOUTXNE. LGFAiC 


i-unnuu/ Jii-iuun/ LHiti jbi I X 4 f I f uL.ui»uunif 

CDCNl>OtJL4.UCH2,DCH?illCL3,DCHStCCN3,DHS(99) |FXtJ7Pj. 
count* (3) .FYRTPIttJ iFZ!J 7F,0H6 (iri.GXUfFfDHG 13 i .GZa7F, 

CQM7 (186> ,I(JDU. liIHUCuZ»XNDCj5.lKD5 :4,DMi&(26) » rNDSTtf 0H18(23<|> 
CXXM£iOM8U8 7UPI77l<,DHi6,PI77Rl,DH9(5) . 

CQX77R* D H£h , QI 77R I , U Hi : (5) t RI7 TP V 0MX7 tR 177R1 T Onii < 4 9 ) , 

CXG7 7FilJMi j,XG7 7F;,CM2: tlli , YG77F, OH 2i. YG77Fi, 0M£2t H » , 
CZ577F.DHX3, IG77FiiC1U"!l3(4G l ,N.3HAlN,HS£H[}Y(fa) , 

r»*i " -r .^ 1 1 V Ur. £ if t ^ t r.u/iri Tur'i-unrc* ‘t£ 3 ri£L*£^ D r D 


COHMOH/OIRGOH/ 


CsOlKcJ ,S.)i£{S>,30l3(2itSDl4C£J,SDl&(2>t 

C 3 ii 2 ) , iSatLJ tG 312 ),S 4 U) ,S&( 2 )» 

CS2D2K2) fSsDtaCZ) ,S2:)2 3(2) ,S 20 u 4 ( 2 ) tS 2 D 25 ( 2 ) , 
CbZOlllZ) ,acUl^C2)TGi.^Ji3{^) ,G2Di4(2) ,S2015{2rf 
CS2i t2) ,52212) ti:23(2),S24(2}VS25{2} f 
COHT Jil ( 2) , uHTtI i 2 ( 2) , OHTU13 ( ci , GHTD it* ( 2) , OMTDiS t c J , 


irtid I tjxx i <:i I un tu xc * i:* • itn I uxo i C.J lun I ux** t Cl • un 

CnMri(2> ,0HT2(2) ,0HT3(£) ,()HT4C2) ,0HT5(2) , 
DAI (if ) , bi(3 J , CFLrAl.OLLTA'e, nELTASiOELTAAjtDn 
COOLLTl,DO=Lt£,aU£Lf3,al)£LT4,ODLLT5)rISTAGt, 


DCLTAS, 


CPRTMIM,IPL1| ISHF 
CDMlt*tc62),CASK t5 
•SYMUCtiaJ) vSZMOD 
• 00 H 2 g( 2 Ji . ' 

REAL HA5i,H0HEHT 


nM3i,nuncn 1 I H ASS2 , HUS (HTTRES , MB 

COMHOM/LGiUT5/4R&ll, Ah;Gi3,ARG3i, ARG32. AMA(5) ,VAXLE(6) 
COMMDN/LGDL/LA {2i>) , FC2 (v) , P2 (5) ,PReS(5) tC<S) ,IPPT,LTP 


l » I * r r JLU'H 37 ,r 1 3 * truci. t H I , 

CFTR2{5) ,ROX ,ROY ( E) . RDZ ( 5 ) , ROXG (5 ) rRDYGfS) ,ROZGi 5) , 

GVrX (£) , VrY(<j),VTZ(b) ,6Z(‘i) , VGpttS) |FTRXt5>,FTRY(5> , 

COX(5) ,DY(i) ,DZ<5),FT(t;> ,FDX(5>,FDY(5)tFFl5) ,AAt5}»C2<y) , 
C5R(a) »5F(>) ,PSK0(5» ,MUVR{5) ,MTli,X (5) iMrKY(5» , 

CHTRZC& ) ,MA(5)iRGll,RGl3rRG3i,RG53* iPRTt 
CHrXyMTY^MTZfSFTRXrGFrPYf SFTRZiFTRA, 
CFTRIJ,FTRC,SMTKX,5HTRY,5MTRZ ' 

COHHDH/TA‘3iRC/DUHIU tU3) .L0C(7> 

REAL MUVP,HTPX,HTP.Yr<lTRZ,MAr 
CHTXrHTYtMrZ,LH,HH,HM . 

DIMENSIGS UtLTA(5>,0lIELTA(5)|.Pt5), - , . . 

C 502t£,S) ,S[)X( 2, 5) ,St2V5) * S 2D212, !f> ,S 231(2, 5> ,52 ( Z,5) 

C0.1ET01(2,3) »0H£T(2f 5) 

OIHbNSlON TE»fPl(3»,T£MP2(3l 

E.10IVALBNCE CP (tF,PRES(irr . \ . -r i 

EqUIVALENCE facLTAClV tOELTAl) , (ODELTAM) ,DDELTl) 
EQUIVALENCE 





g IfSM Hi! ‘JiAhtUi ituif 

C(OMTUli(*.) ,OMFTDx(x,tn , <OHTl<i) f OHETdfih 


:(OMTUli(*.) ,OMFTDx(x,tn , <OHTl<i) f OHETdi 
UO 13 j I=1,H!>TRUT 

FI=r 

HI tlATHlX LLLMENTS, 

U O Eu 3 

TtrtPitJl^j. 

TtHP2{J)=u, 

n = Ail( D^HL {l,JH-Al3d'*RL(3,J) 


Kl ( 3» jI I) =A ji. C 1) *«L d , J» +A33( I. ( J* J) 

positron DEHLHuLNT CALCULATIONS 


DO 11 iLi'=^,M1CUt 

NOD-(ILP-L>*NSTnjrtI 

Tt HPld ) = r-_ iPi 1 1 ) +;•. X'lQt] (NODJ f go ( ILP ) 

TEMPI d ) -T».HI'i{-i)dYMiJU (tJOlU *60 { IIP) 

TcHPi{3 l = rt,MPit Jl VjEHaiHMOO) ♦gKILP) 

TMPUl =PMlJ-GdoZ> 

TMPtc) = ^;X(l)4AU<I) ^THPCi) +TLMPld) 

TMP(3)=HZII MA :jo(D^TMPtl»FTLMPi(31 , . 

RAX £I) =f(CLl*TilP ( 2M-l3G!U* CRVdT+rEIIPld) )4DCN1*THP(3> 

RAY tI)=.JCLt*THPf2) +;)CH2* tPYtU+TtMPld)I+DQN2*T«P(3) 

RA2 ( I) =uCLo*TMP t 2) +0CM3* ( RY CD rTEHPl (2) )+DCN3*THP(3) 

TrtP (11:^1 Xli/rr-PGP+RAX tl ) J 

TMP(ii)=Zl»/7F4-WAE(D 

ZZEPG ( I) =THP { 1) ’‘RG31-I-THP (21 ♦RGIS 

XR( D = rMP(i) *PGli+TMPt2T^RGi3 

YR(I)=YGr7F tHAYdi 

IF(XH(I) .L2 , t. IGO TO Hb* 

IF(XH(D ,Gl.PLTJGO TO 25 
CALL TLUtXHtI3»L0C(2),EPSL0NlI;) 

GO TO 24 
EPSLOtttD-i. , 

□ |LTA( I> =Fi£EPO (I)+ZZL'HO (I)+EPSuON{ r> 

D5cLTACD=ljLLra(l) 

IF(ULLTA(r> .LE.kti )G0 TO 26 
IF(DELTAri).l.t.CIEL]A!1(I))G0 TC 27 

H-iITLC6,23) IjDELTAC I) ' 

F0P.MATC36X,£'*HTIRE DEFLECTION tXGEEDEDf lUX 1 6 HDELTA ( , II ,AH) * , 
CE15,7» 

CALL LGEAbP 

rNnsTE=- 

rtcTuPlI 

DELTA {I)=j,. .. 

R?l[=PZEH0(I)*VZER0CI)/{VZ£R0(I>+A2(I)*S2(l»i)-> 

Cbd,!) '^uCIJ 1 
P2(I)=o. . 

TrtP(i)=v23m-A2 (ii*sad»r> 

IF(rHPd).E(J.4.)G0 TO 31 , 

P2(t)=Pc.tI)*V4-lD/THP(l) 

IFdFO.tU. D GO TO 3 2 

IPMQELTaIx) lHE.u.)FDELTAtr)=AItX)'' (DELTA(r> 

GO TX 33 

CALL HIHCf3,L0Cd) ,NDELTA,NSTR0T,0U,DU,D£LTA(I) ,FItOU,UU,FDELTA(I) 
1) 

FTRZ (I > =-NT IFES( D-»FOtLTA(I> ‘ 

CALCOLATtoN OF CoHKONtNTS OF GPOtJNU PLANE 
VELOCITIci VTXCD ANO VTY(I) 

T«Pd)= (-<F{I)-S U , I) > 

DO 12 IL2=1,NMC0l 
NO=: rrL2-l) •NSTHUT+I 

rEHF2d) =rc,MP2dM-(QI77R»SZM0D{Hn) -Rr77R*SYMOD(N0> 3 ♦GD(rL2> 




.ORiGlNAt PAQS 
-QE POOR QUAUT33 


TEMF°‘ciyiii»f2Ul+1^177R*SXHOP^Nbj^PI7tR>'SZHdO (ND) )»Ga(IL2» 

C+SYHOD {Nl))»G;UDilIL£:> 

17 T£KPe(3)=TLHPaCi) + lPir7R»SYMDD{N[])-QX77R*SXHOD(ND) )»GQ(rL2) 

^|pXU^i^3UlJivjcj^Alill)+ai77R‘ftTHP(l)»A33tI)>RZ<I) 

RUY I ii ^THPll)' f IU77 A3 1( I ) -P J77R» A33 ( I ) RI77R*RX { J» -PI7IR 

'^RpZ ci) =i|ui ufi) f A3 3 ( r» -TH P tl) *QI7 7 R^ A31 (I) +PX77R» RY 1 1 )-QI77R 

'^RaXGPrr^KC;7 7FlluaLl*RllX{t) tDCHL*RUY {IJfDCNiYRDZf l) 
RLlYG(II=YG/7FifDi;L£*'i()X(r)+ncK2*H0Y(n+DCN7*R0Z(I> 

P.aZG tIJ =ZG77Fi+UCL3*P.l)K (XM-DCH3*'RDY ( I>+DRH3*RDZll) 
TiP{il=R7:.KO(I>~U(;LTn<T) 

THPt2)=sQHXT tl,l) Y(^Ka,£,I} *TMPti) ' 

TMP(3f i^arteTtlrl)*RI(iTliI) *THP(ll . 

VTX tIJ=Rull*PnXG{X1 +RGia*RDZG(I)+THP(Er 
VTY t I)=RarG CT)*-TMP( J> 

VTZCD^RGJi^FDXGd) +RG33'^R□ZG(I) . _ ..... 

: CALCULATIOM Ur GRQUUFI PLANL FGRCE3 FTRXtl) AND FTRYtl) 

THP (U =RG11*PDXG (X) +RGi3’PD2G CI) 

VAXLFtI) = SUPT(TtiPti)»THPM}+HDYGa) ^RDYG(I>I ■ 

IF(CASK{I).GT.l.e-10)GO TO 3A 

VGPTfI) =30'iT{VTX(IJ *VTX(I) 4-VTV(X)»VTY(I)> 

CO TO 35 

3«t TMP (l)=VaXLE (I) fOMtT(lTl) • tR2£RO(I> -DEUTA(l) ) 
VGPT(I)=AilS{THP(t)) 

35 IF(VGPT(D .LE.VZiGO TO tiC 
PSKfHI)-j. 

IFTAOStVAXLEd) J .LL.i.E-8) GO TO 42 
PSKuri) sVGPTlD /VAXLECl) 

42 CALL TLU(P5KLCI) ,L0C(3) ,MUVP{in . 

FTPX d) =M<JVP(I»f FTKZ*L) /VGPTlT) 

IFtCASRO.GT.l.fe-lLOGO TO 5u 
THPC3)=VTY(I) 

GO TO 51 , 

sa T»1P(3) = (VrYm+THPt3n/VAXLE(I)*TMP{lJ 

51 FTRYa)=FTKX(I)*THP<31 
IFiCASKtl) .&T«i.E-iUlGO TO 52 
TMP(2)=VTX(I) 

■■ GOiT'O- aJ 

52 THPl2L=(VTXm-THP(2))/VAXLE<X)FT^Pa> 

53 FTRX(I) =prRX(I>*THP(2» 

. GO TO 41 

40 FTRX(I) =j. 

FTRY <I)=u, 

41 conTrHUc 

: calculation OF HTRX (I) tHTRY (I), AND HTRZ(X) 

nXH)=RGilTR«X{IH-RG13*RAZ(T> 

DYMJ=P.AYtr) 

DZt X) =RG.51'i‘RAX ( I) f RG33*riAZ {IH^RZtK0(I)-DELTA (I) 

NTRX(I) =QY(I)>FTRZT I) -UZII)*FTRYCI> 

MTPYM) =0Z«1)'^FTHX m-DXtll^FTRZlI) 

HTRZtXI=OX(I)*FTRY(r)-aY(I)*FTRXtI> •, 

; calculation of ft{D ' r 

FT (r)=-FTRX m*RI(3,l,I)-FTRYtI)»RXT3»2tI) 

C-FTRZ(n*RK3t3.I) 

CALCULATION OF FFfE) 


FOX CIJ =Rr(i,l, X) *FTRX (n tRrtl,2tI) »FTRY( 

FDY (I)=RT(2,l,I>’‘FTRX(r>+RH2;2U)^FTRYt 

FF( I) =HUSiI) ^SORTTFOX (X)*FDX (I)+FDY (I»»FOY (X) » 
CALULATXON OF GZ(1> - 
T«P(3)=-A2(I)/A(I) 


{I)+RI{1,3, II*FTRZ( 
tIVfRItzUi I> *FTRZ( 


ii 






muET ( i» I)+TKP( 3 )* 32 Dl(l,I)).GE, 5.)60 TO 43 


rFtlNDCt^.tU.aVGU TO 44 . . .. 

CALL HXH JUyLOCCG) T NSHATN. NSTRUT^OUtOU, S til l) ,FriOlJ »LlU,C (in 
GO TO 44 

►3 IFCrWDCOi.EO.iTGO TO 44 . 

CALL HIHO( 3 ,LOC( 4 ) . HSHAINiNSTR^? ,OUiOU,S ti, I) ,FI,Dll,DU,C (I) ) 
i 4 IF rSiUl ( 1 , 1 ) ,Gc. 5. 1 GO TO 45 
IF trUDCG 4 .£Q.i.)GU TO 4 b 

CALL HIHOtiiLOCfT) iHSaNOYf NSTFiUT,DO,OU,Sti,I) ,FI,DU, DU,C 2 (I) ) 
G 0 TD 4 b 

»5 IF (IfJDC Ji.Ea.UCO TO 46 

CALL HIH 0 ( 3 ,L 0 t£ 6 ),NSgNnY,NSTHaTi 0 U,DU,S(l,I) ,FIiDU,QU, 02 ( 1)1 
»B GZtr) ~A 3 itl)r&xa 7 FYA 33 (ri*GZ 07 ~ 

GOHPIJTATTOH OF 3 R(T) 

TEMP 5 =^u. . 

THP,(i)=RX (I) ♦KIITR-RZ (I) *PIT 7 R 
DO li rL 3 =l, HHOOL 
NOO = (rL 3 -l) »^^STKUT■t-r 

13 T£HP 3 =:TEHP 3 tA 31 (I)»SXHaD(ND 0 )*r,Q 02 ClL 3 )+A 33 <I)*SZMOD(ND 0 ') 

■ ■■ . C*GQ:D 2 tI.-L 3 T . . 

SR£i) saSltD^FXUTP/AHASS+ASJtn^^FZOTP/AMASS 
CtA 31 tI) ♦tRZ(I) *ni 77 Rl-«Y(I) •RI' 7 K 1 ) +A 33 (IJ 
C* tRY {I) *PI 77 R 1 -RX{I) »Qr 77 P.l)+A 31 (r)*(QI 77 R* 

CtRY ID *PI 77 R-HX tn*^ 0 I 77 R)“RI 77 R»TMP fi) ) 

C+A 33 CD Y (Pir?>?YTMP(l) -qT 77 fi:* (RZ(l) *^QI 77 R 
C-RY(r)>RI 77 P)) +TEHP 3 
lOJ CONTINUE 

SAVE EPSL 0 H( 2 ) FOR SACS SUBROUTINE 


SAVE EPSL 0 H( 2 ) 
EPSLD 2 =EPSL 0 N(E) 
RETURN 
END 

SUBROUTINE FLEXl 


SUBROUTINE FLEXl EMPLOYS A HATRIX APPROACH TO DETtR'i INt THE DYHiTHIC 
RtSPQNSL OF SLLtCTEO POINIS ON A FLEXIQLE AIRPLANE 


COHHON/UrRCOH/SK'lPUPi UU0 I7 ) , AHl NER, 0lliU3) , AA77PjrOHc (81) , ALA77F, 
♦DH3 (3D ,AHA77F,0M4(9) ,ANAZ7F,ANA77P,DH5(i2} ,AX77FtOM6tAY77Ft 
»0H7 (c) ,AZ77F,UH4 (fli:) .YA/TP^UH'^ ( 18 3) , P L77R, ClHX., PI77Ri,0Mli ( 5) , 
" 7 R,UMie, 0 i 7 ? LU^iS{ 5 ) I ki:r 7 R>DHl 4 ,RI 7 rRl,DHL 5 (I-b 


♦(U 77 R, 0 Mie, 017 ? LiHi 5 ( 5 ) I klrTR*. DH 14 , RI 7 rRl, DHLb (I-! 

♦U 777 F , 0 H 16 { 19 ) x 7 T 7 Ft OHi? C 3 ) , Hi 77 F , OHl fl (93 ) VNSTRUT , 


Yr lunio \ rt t f t*i uni/ i n , / / r , uni o » j tna j rtui • 

»HASSt5) ,RX(5? ,RY(5) |RZ(5) ,0H19'.32) ,RF(5) , UM2 0 (97 ) , SO 21 (2 ) , 
•S0Z2(2> ,S023(ti;} ,3D2 y( 2) , 3iJ25( 2) , OH 21 ( 99) yIN rDH2£ (1 53) » 
^INOLGiOMZiTlGl), IN0FLX,NHUD£,GHAS31(EC ),GFREQ(2C), 


' I.I1 u uu , ui J I X Y L < I 1.I1U r UA| miuuc-i 3 i 1 r I ur \ V / I 

♦SXMOOUJj) iSYHOfHIuu) iSlMDOddl) . SKO ( 5 ) , TXHOO ( 3C ) , 

♦OCHOUE (6u) jAPHCOEdEJ) iNPTStOUrHQOdEu j) i((DIS (6U , 
*PF(1£:j),GJ(2i) .GijOi (2D,GCiU£(2J) ,00M24(2:) 

C0HMDN/FLX0P/GFDRC2 (1 joJ •GFORCTflQU ) ,GF0RC4(1 Qi;:) I 
♦T ( 5 ) ,FCX I FCY ,FCZ , XU 2F C 2 J ) , XD 2Tf 2 J ) • YU2F( Eu ) t YD2T ( 20 ) , 102 F ( 20 I # 
•Z02T ( 2u ) T XUIF ( 2 j ) I XDIT ( 2u » , YUIF ( 20 ) , YDIT (ZG ) il01F( li. ) , ZD IT (2Q ) t 
*X04F(2-.),YU.f (lY)|ZU^Ft2o) ; , 

C0HH0N/LGE/All{!,),Ai3C5)Y A3K5), A33 (5) ,DM2 4(279) 
COMMON/HroOH/HT,OOHH(2) 

■ REAL .MASS'.'--. 


dimension GHflS'j C4ui. ) , SHASS (25)|GSHOD (4g.;), COPHAS (2ti , 20) , , 

.GFDRCH 6 V) Y DiFFtS) , RZAlUZST) .RXA 13 ( 2 b> » RFSY ( 25 ) , 

3 ) , OMXO in { 5 ) Y OH YO 1 M( 5 t , OHZDl H ( 5 ) , 6 F( 2 C ) , FDC 13 ) ♦ 


•QS ( il ) » USl ( 2t ) jururiui V ci// , uif r i s / , i^cHix i « / t ''/'“x ■ja c. 3 / , ni\. 
*SDD (iO) ,VARYl( 3 i,OMXniM { 5 rYOHYOlMl 5 T|OHZDlH( 5 )T 6 F( 2 C)YFD( 
*CTHF1 (12^ ) , &TF(2u ) , SOu.( 3) , SOI (31 ,SD2 (3 ) , TITL (16) ,L A ( 4fl ) , 
*C0EF(2 1/ • 2 j J 


' uu ir\c.utXJi 

EUUIVALENCE. (SU2i(l> ,SOO (1) ) 

DATA HDR/oH FLEX/, (TI 7 L (I) , 1 = 1 , 16 ) / 5 HP 0 INT, 4 HXD 2 F, 4 HXD 2 T, 4 HY 02 F, 
HHY 02 TV 4 HZl) 2 F, 4 HZn 2 T, 4 HXniF, 4 H.'; 0 iT, 4 HY 01 F, 4 HYDlT, 4 H 2 niF, : 

. *4HZDiT,4HXU0F,4HYD£ F,4HZD0F/ 

C^PRE DATA INITIALIZATION 


.A-48 


oocsono 


OmGSJ^AL 



Of: POOR QUALJTsf 


15 




DO 2 1=1,25 
sHass(n=j. 
RZAlt(II=i, 
RXAii{I}=J. 
RKSYCI)=Q» 

DQ 15 1=1, ifO 
LAm=t» 
NKODE=l 
RETURN 

ENTRY FUEXt 


IF ( IHOFLX . to, C ,QK. INDLG . EQ . U ) RETURN 

HT= Shiner 

NVAR=2*NH0DE 

CALL INUPD(NVAR,LA) 

FORMULATE TIME INVARIANT ARRAYS 

FORM COUPLED GENERA LIZ EO HASS MATRIX 


0 


DO 5j K=l,NHClDE 
NA = tR-lJ*NHOD£l-K 
3fl- GHASStNA)=GMASSltK) 

DO 31 N=1,NSTRUT 
LLA=(N-1)*N strut +N 
31 SHASS (LLA)=HASS{N! 

CALL GTPRDtSXHOD,SHASS,CTHPl,NSTRUT,NHOOE,NSTRUT) 
CALL &HPRJtCTHPi,SXH0n,GSH0U,NH0Dt,NSTRU7,NHDDE) 
CALL GHAau{GSHaDtGHASS,GMASS,NHODE,NHODE) 

CALL GTPRUtSyH0D,SHA3S,CTHPl,NSTRUT,NHDDE,NSTRUTJ 
CALL GMPRO{CTriPl,SYHO(),GSHOO,NHQDE,fisTfiUT,NMODE> 
CALL GMAUJ(GSHOD,EHASS,GMASS,NHODEiKHOD£J 
CALL GTPRJ{S2HDO;SMASS,DTHPl,NSTRUr,NHOOE,NSTRUT) 
CALL GHPRD{CTHP1,S2MOO,GSHOD,NHOOE,NSTRUT,NMODE) 
GALL CHAOiJ(GSHOa,GHASS,GHASS,NMOOErNHODEJ 
GALL ARAY(i,tiHCDE,NMOOt,2[,r2J. GRASS, COPHAS) 

CALL DECOMP (NM COE, C0PHAS,C0EF» 

FORM CONSTANT CONFONETS OF TANGENTIAL ACCELERATION 

CALL GTPR-HSXHCO,HASS,QS,NSTRUT,NHODE,1) 

CALL GTPRDIS YHOa, HASS, t3Si,NSTRUr,NHQDE,lJ 
CALL CTIEtOS,OSi,CTHP*,NHODE>l,D»D ri) 

CALL GTPRt)(SZMOD,HASS,OS,NSTRUt,NMQOEvl) 

GALL CTtt(CTHPl,tlS,GF0RCl,NH0nE,2,(j,lJ,l) 

□Q 33 L=l,NSTRUf 
DIFFIU =RF(L)-SKC(U 
HA=lL-i)*NSTRUT+L _ 

RZAll{HAJ=R2 tLH-DlFF( L) »All( L) 
RXAlJ(HA)=KX{LI-UIFF(L»*At3(L) 

33 RKSYfHA)^}^Y Cl*} 

CALL GTPRUISZHaa,RKSY,CTrtPl,NSTRUr,NHpDE,NSTRUT) 
CALL GTPRtl ( SYKOD , R2 All, GSHOD , NSTPvUT, NMODEjNSTRUT t 
CALL GHSUH(CTHP1 tGSHDU,GF0RC2,NM0DE,NSTRUT) 

CALL GTPHn(SXH 0 n,R 2 All,CTHPl,NSrRUT,NMaDE,NSTRUTI 
CALL GTPKD tSZMnUjRXAl I,GSHOU,NSfRUT,NHODEiNSTRUT ) 
CALL GrtSUa(CTHPl,GSH00;GFDrtC3,NS0DE,NSTHUT» 

CALL GTPRiH5YHCU,RXAl3,CTHPi,N5TRUT,NM01JE,NSTRUTf< 
GALL GTPRUtSXHOU,Rr^SY,GSHODiNSTRUTiNHOaE,WSTRUT) 
CALL GNSUB (CTHPi;GGHOO,GFORC«j,NMODE,NSTRUn 


FORK INITIAL DlflPUACEIHrNTS 

SUH1=3. 

SUH3=«. 

00 iu I = i,fjSTRUT 
SUHl=SUHitfl3ltn ♦SUtK cr-u *2+t) 

34 SUHJsSUHotA J3cri*S(iri{ 

VARYl(i)=Axf7F-JUHl 
VARYKtl =AY77F 
VAKYUJ)=AZ77F-SUM3 

GALL GMPRH tCiFfJHCJl,VARYl,QS»NMOD“ ,5»1) 

00 35 l=i,h:,F‘^UT 
OMXOlHCI) =PI7 7qi*HAS:j tl) 
OMYDlH(I>-fJl77Rl^fMASSCI> 

35 0HZDlHm=KI77rti»HASStn 
CALL GHPPO (f,FOKC.;tOHX01H,GFiNHODEjNSTRUT*l) 
* GHA:jiJ(IJS,tjF,.li>,NMOU£tiJ 


GALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 


36 


37 


3S 


39 


ui I I ur ••JO j Hnuuc t J.; _ 

GHP^J (GFflRC5,OMY01H,GF,NH0D£tNSTRUT,l> 
r.MAOiHQG.GF.QS, HHOOE.il ■ _ . 

r.HPP ) tGFOKCLfOrl^DlH.GFjNHaOE.NSTRUTsl) 
OHAJiHuG.GFtObiMHaOE. It 
G r PRO ( T XHOO , T , GK , IN. WHGDE. 1 ) 

GH3Uil(GF t03|Qi^ .NHO0E« 11 
FOG (ll-FCA 
FJCtiJ =FCY 
FJC(3)=KC7 

call GTFRJ{0CKQUE,FnG,GFi3*NH0D£,ll 
CALL GHA00{Gr,'33T9i..NHODE|i> 

□0 56 I-i,f|HCfJc 
NN=(r-i)*o+L 

CTHPi(NN)=-ARH00£{NNMAA77P 
GTHPICHNU) -7=M0UE(Nrt+l)*YA7rP 
CTHFKNUtiJ =-ARHOOL {HN>3) » ANA77P 
CTHPitfJMtJ) =A«H0U£(NN+3r^ALA77F 
CTHPKNN**.) = AKHunEINIJ4'4l*AHA77F 
CTHPl tNNt5) =ARHOOE(N'I+5>*ANAZ7F 
00 J7 II=1,NH0CE 
GF(EI) = ., 

DO 3 7 JJ=1, 6 
Hj=(ri-ii*6tjj 

GF( 11} iGFMIJi-CTKPltHJ) *PF (HJI 
CALL GHAUD(GF.0S,QL, NHODE.lt 
no 38 IG=l,NHODE . 

rirFtIG»=GHAb-J,l{lG)*GFH£q(IG)**3. 

». JMGl =QbaD)/bTFtlG> 

5<IPUP=.THUE, 

00 39 1=1,NH00E 
Nii3=Z*l 

CALL UHDAT (1,LA(N2£] .GQdl .OU.OU. OU. DU) 

COHTINOE 

SKIPUP=. FALSE. 

RlTURN 


ENTRY FLEX3 

IFdNOFLX. EQ.’J . OR. INnLG.EQ.U) RETURN 
FORH VARYING COMPCNETS OF TANGENTIAL ACCELEMTION 


SUH1= ». 
SJH3=i. 
00 HL I 


l.NSTRtJT 


40 


UU HU J. - j. 1 J n IJ I 

SUMi=SUHl+A3l(I)*S0D( (r-l)»2tlJ 
S0M3=SUH3<-fl 33(1) *GUD{ (I-l) *2+1) 
VARYIU) =AX77F-iUHl 


ooo ooo oocj acid 
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o n^nmmVf-suH3 


CALL GHPRJ(&F0RDl,VAfiYi,GTF*«HanE,3,ll 
DQ tit IsljHHaOE 
Qstrj=u, 

CALL GHSUil(QS,GIF,QS,NMOr)E,l) 

00 Ai I=1,N£T»UT 
QHXOlH t E)=PI?f:U*HASStI) 
QHY01H(ri=0I77ftl*MASS(IJ 
A1 aHZ0iM{IJ = !'.I77Ri+HAS£<I) 

CALL GHPRat&F0RG2,OHX0iH2GTF,NK0DEfNSTRUT,l) 

CALL &Ha'Ji(QS»6TF,0S,NMQaEiJ.J 

gall &HPR‘JlGF0aCi,0HY01M,GrF,NMQDStNSTRUT,U 

CALL GHSDd taSjGTF,USf MHOtJEjiif 

CALL &HP;!a(&FORCA,OHZDlH,&TF,NMOOE,HSTRUT,li 

CALL GHSUiJ(aSiGrF,QSfNHOOE»L> 

FORF GLHEKALIZtO THRUST MATRIX 

CALL GT PRO C TXHOO , T, GT F, IN,NH0D£, 1> 

CALL GHAaOlQStGTF,fJStHHOO£Ti) 

FORM GENERALIZED DRAG RHUTE FORGES 

FDCU)=FCX 

FDCt2)=FCY 

Fi)CU)=FC2 

CALL GTPRO(OCHQDE,FDC,GrF,3fNHOOE*A) 

CALL &HAUD(QS,GTF,qS,NHODE,il 

FORM GENERALIZED AERO FORCES 

00 A2 I=1,HH00E 
NN={r-i)*^o+t 

CTHP1UJN)=-ARHC0E(NN1 <^AAf7P 
CTHPUNN+iJ =ARFOU£<NNf U»YA77P 
CTMPlt.'lUfiJ =-ARHOOE tNN+2)^fANA77P 
CTHPl(NN^•^) =ARH0tJE{NM+3r*ALA77r 
GTHPi(MNF‘O=ARH0UE(NH«4>*AHA77F 
4E G THPl (NNt-j » =ARHOOE t NHf 5 J * ANAZ7F 
DO 43 ir=i,kHOUE 
GTF{II)=«, 

00 ux JJ=1,G 

43 GTFai)=GTF(IIHCTnPlTKJV*PFLHJl . 

CALL GHADOtOStGTFtUSTHHOOEf IJ 

FORM GENEKALIZEU STIFFNESS 


44 


00 44 X&=i,NHGOE 

GTF UG) =GU( IG) »GHASS1 tIG)>GFREaaS) »*Z. 
QS (XGJ-Q'otlG )-GTFtXG) 


CO 


SOLVE FOR THE GENERALIZED ACCELERATION 

CALL SQLVUHHDLEjCOEFtQSpGQtJZ) 

DO ttH I=1«NHC1DE 

NCDN=M-i.}*2+i 

HDON:;NCON+l 

CALL IHTEGtLA(NCON) ,CQDEtI>) 

CALL INTEG(LA(MC0H) ,GaDlCI>> 

45 CONTINUE 
RETURN 
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c’ 

c 

c 

c 

c 

c 

c 

c 


tM.TflY FLEX 4 
RETURN 
ENTRY FLEX5 
RETURN 
ENTRY FLEXb 

IF{ INUFLX. tQ. OK. INriLC.eQ,0) RETURN 
IF «NKT'i.E.Q.l.) HEYURH 

FORM VHPIAOLEb TO Bt OUTPUT 


CO 


CALL STFL l.HDH) 

CALL CTFLCrifefTITU 
00 62 1=1,MPTS 
DO 61 K=l,3 
S'3..1K) 

3J1 Ck) ? 

502 t'O=«. 

DO 61 J=1,NM0DE 

NCON= I ( I-U ♦j+K-n*NNO'JE+J 

$Jj(K>=iJ,tK)+QUTHODtNCQN) ♦Ga<J» 

SOKKj-SJi. (K1 tOUTHOQtNCQN) ■'GUUl'JJ 

61 S02(K) -SUKKJtaUTHODtNGONl "GQOEtJ) 

LX=<I-1»*J+1 

LY=LX+1 

L2=LY+i 

X02F{I1 ='T12(1> 

XD2T tIJ = AX7ri +X02F(l) t2,»tOI77K*SaiC3) -R177R*SQ1 T2 } » + 

»(p r77K*RI77R+nr77R*) '^TKOISCLZ)4-<5Dj C3)) <■ (PI77R* JI77R 
•-P.t77RH*CKOi:, tLY) + SDC (21 ) - (Q I7. R*QI77«t RI77R'^KI77 R ) 

• * (ROTS (LXJ +i,Uo(l) J 

Y02Ftl) =SOt U » ... 

YJ^TdJ =AY7 7FtYUcFt U t RI77U* SO 1(11 -PI77K»S0l (31 1 + 

•Cm77P.*Pr77P.+Ht77RH * (RQIS (LX ) <-S0 3 i 1 1 1 + (0I77R*RI77 R 
♦-PI77Kx)*tK01SCL2dSnu(31 ) - (Rt77R*RI77Rf PI77P^PI77R1 
+ *^(RDIb (LYl fS0.(2l) 

z{3lr{I)=AZ77F+iO2F(Il+2.'dPI77P*S0i(Z)“GI77R*Sl31(LlH- 
♦(K177R»ar77R+Pr77Rll* CROIS ILY) + EDJ ( 211+ (RI77R*PI77R, 
♦"H77Ki)*(KOlS (LXl + SDudl 1 -(PI77R'fPI77R+Ql77R»ai77R) 

* •(Rois (LZJ +sn;cii 

XOIT t n =U7HF + xniF( I1+QI77R^ (ROIS (LZl + SOD (3 1 1-RI77R» 
•(R0IS(LY),+ bDv(2)} 

ToIt ( li =V7 7 7F+Y0lF( II +RI77R'^ (ROIS (LX) +SD0C11 1 -P17?R* 
‘>tROTStLp+iQ|tin 

ZJlTtil ”r777fIz'UF( II +PI77R» ( ROIS (L Y1 + SDU ( 21 1 -Q1 77R*f 
*tKaiS(LX)+UtJt(U) 

XduFtl) =j]J (11 
YOjF(II=;SiJi. (21 
ZO.Fdl =i.K (31 
PTm=FLOAT(I) 

^CALL S TOVAR ( 6, PTN,X02F t II ,XD2T ( 1 1 » YD2F (I I, YD2T(I1 1 ID2F (1 1 , 

*CAtL‘sT&VAKtefx01T{Ii:,Y(llF(I),Y0lT(Il,Z0iFtIT,ZDir (I),XDflFCX> 
♦YD«F(I) ,ZOwF(ln 

62 DUNTINUt 
RETURN 


t 


ORKWfWL PAGE iS 
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ORIGSWAL PABV, 
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dO eUTHY FLcXr 

rFdNDFLX.eri.u.OR.iNnLG.Ea.ii) revurn 

RVA R=2 . *FLOAT ( NHODL I /4. 

K=1FIX CRVAR) 

IF (KsCQ.JJ GO TO 71 

00 70 1=1, K 

N=i**I-3 

HJl=ii*I-l 

MDg=a+I 

CALL UPnAT(LtLA<N) f GOOKHDl} t GQ(HD1} |GQ01(HDa}yG0(HD(l}tOUI 
70 CONTINUE 
L=e»K 

IFtLiEH.NMODE) RETURN 
■ 71 H=4'fK+l 
HP=Z*K+1 

CALL UP0AT(£,LA(H},GQ01(HP)tGQCHP) iDUfDU,QU) 

RETURN ' 

END . 

SUBROUTINE DECCHP (NN.A.UL) 

DINENSION ACZOfEu), UL(Z0,2C}t £CALESC20)t IPSIZQ) 

COHHOH IPS 

IF (NN.GT.iJ GO TO ZQ 
tJL ( 1 f 1 ) =A ( 1 , 1 1 
RETURN 
20 N=NN 
C 

C INITIALIZE IPS, UL AND SCALES 

DO 5 Irl,N 
IPS(I) = I 
ROHNPH=J,J 
DO 2 J=1,M 
UL(I,J)=AII,J) 

IF tROHNd-ADS{UL(I,J)>) 1,2,2 

1 ROKNRH=ABSCUL(I,J}) 

2 CONTINUE 

IF IR0HNRH> 3, A, 3 

3 SCALES m = l.L/ROHNRH 
GO TO 5 

i* CALL SING(l) 

SCALESUJJsu.O 
5 CONTINUE 

C GAUSSIAN ELIHINATION WITH PARTIAL PIVOTING 
NHL=N-t 
DO 17 N=1,NH1 
BrG=u,u 
00 U i-KjM 
IP=IF’S(II 

SIZ£=AUS(UL (IP, NH'f SCALES CIP J 
IF (SIZE^IIIG) 11,11* l(i 

10 BIG=SIZ£ 

XDxPiv=r 

11 CONTINUE 

IF (BIGt 13,12,13 

12 CALL SING(2) > 

GO TO 17 

13 IF (IOXPIV-K> ltnl5,14 
1*, J=IPS(K) 

IPS(K)=IP3< lOXPIVJ 
IP3(IDXPIV)=J 
15 KP:^IPS(K> 

PXVOT=UUKP,KJ 
KP1=K+1 t 

n DO 16 I=KP1,N 
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4 


« « 11 4 « unn 


K 


IR=-GEH3,k» /PIVOT 

ULtIP,J)=ULhPtJ)HH<fUUKP»J) 

COMTINUE 

CJNTINUt 

KP=rPS(N) 

IF (UUKP.N)) 19,18,19 
CALL SINGU) 

RETURN 

END 


SUBROUTINE SOLVE {NN,UL,6,!?( ' - - - 

OIHcNSIQN UUEOtEQ}, X(2C), XP5(2Q} 

COMMON IPS 

IF (HN.GT.ll GO TO 5 

Xtl>=U(l)/UL(t,t) 

RETURN 

N=NN 

NPl=Nl-i 

IP=IP5I1) 

XtlJ=B(IP> 

DO 2 1=2, N 
IPs IPS ( I r 
IHl-I-l 
SUK=C.£, 

DO 1 J=1,IM1 

SUH=SUM+UL{lP,J>n(JI 

X(I)=BtlP)-SOH 

IP=1PS(H» 

X{N)=X(N1/UMIP,N» 

□0 A IUAGK=2,N 
I=NPl-IDflCK 

I GOES (N-1),.,, .,1 
IP=IPS(I) 

IPl=I+l 

00 4 J=lPl,H 
3Uri=SUMi‘ULTIP,J)*XJJl 

xm=cx(n~suH)/uL(ip,i> 

RETURN 

END 

SUBROUTINE SING (IHHY) 

FORMAT (54Hj MATRIX WITH ZERO ROW IN DECOMPOSE. 

FORMAT (S4H..SIN&ULAR MATRIX IN DECOMPOSE. ZERO DIVIDE IN SOLVE. 
N0UT=6 

NOUT=STANDARC OUTPUT UNIT 
GO TO (1,2),IHHY 
WRITE (NaUT,ll» 

Ga^TO 1- 


WRITE CN0UT,12> 
CALL EXERRCSl 


RETURN 

END 

SUBROUTINE AFAV (H00£,r,U, N,H,5, 0> 

IDENT ARAY 
TITLE ARAY 

ADAPTED FROM S/35C SCIENTIFIC SUBROUTINE PACKAGE, 
(J6i,A-GM--3X) VERSION III 
R. A, GARHOE. X8/Te/69, 
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SUBkOUriHE ARAY , 

PURPOSE 

CONVERT DATA ARAY FROH SINGLE TO DOUBLE QIH-NSION OR VICE 
VERSA. THIS SUBROUTINE IS USEU TO LINK THE USER PROGRAM 
KHIGH HAS DOUBLE □IHENSIO^ ARAYS AND THE SSP SUBROUTINES 
WHICH OPEHATL OH ARAYS OF DATA IN A VECTOR FASHION. 


BIHENSION S(l) .Dtl) 

IF (I.GT.l) GO TO 09 
IF (HOBE.dO.l) OtlJ=iS{i) 
IF (MODE. Ed. 2) S(l)=Dtl) 
RETURN 


Sfl NI-N-I 


TEST TYPE OF CONVERSION 
IF(M00E«1) ibO* IJbf 1£U 

CONVERT FROM SINGLE TO DOUBLE DIMENSION 


IQS 


NH=H*J+1 
00 llu K=i«J 
NM=NM-NI 
DO lia L=1,:I 
IJ=IJ-1 
NH=NH-1 

iio o(NH)=saj> 

GO TO 

CONVERT FPOH DOUBLE TO SINGLE DIMENSION 

12C IJ=a 
NH=u 

DO I3Q K=i,J 
DO 1E5 L=i,I 

NM=NH+i 

125 StIJ)=D{NH) 

130 NM=NM+NI 

i<4u return . 

END 

SUBROUTINE CTI£tA,B,R, N,H, KSA,HSB|U 
IDEHT CTIE 

** adapted from S/36L SCIENTIFIC SUBROUTINE PACKAGE. 

(36SA-CH'J3X) VERSION III 
R. A, GARMOE* LB/1&/69. 


SUBROUTINE CTIE 

^'^'^ADJOIH TWO MATRICES WITH SAME ROM DIHENSlDN TO FORM ONE 
resultant MATRIX (SEE HEThOOl 






I OHHENSXON A(i) tBti) tK(l) 

HM=H 

l.-?=u I 

HSX=HSA 
DO 6 JJ=1,£ 

DO 5 J-1,MK 
DO 5 r=i,N 

LOCATu. tLEHENT FOP. ANY HATRIX STORAGE MODE 
CALL LOC(I,J,IJ,t4tHH,HSX) 

TEST FOR ZERO ELEMENT IN DIAGONAL MATRIX 
IFtlJ) dtH*Z 

HOVE ELEMENT TO MATRIX R 


Z GO T0(i>4>.JJ 
3 RtlRJ^AtlJ) 

GO TO b 
k R{ IR>=H IIJ) 

5 CONTINUE 


C 

c 

««» 

* 

* 


REPEAT ABOVE FOR MATRIX B 

HSX=HSfl 

MH=L 

CONTINUE 

RETURN 

END 

SUBROUTINE LOGdiJ* IR,N,H,HS} 
lOENT LOG 
TITLE LOG 

ADAPTED FRCH S/36t. SCIENTIFIC SUBROUTINE PACKAGEi 
t36JA-CM-)3X) VERSION III 
R, A. GARHOE. UB/16/&B. 


♦ 

* 

* 

« 


lb 

2G 

Z4 

Q3D 


SUBROUTINE LOG 
PURP05“ 

COMPUTE A VECTOR SUBSCRIPT FOR AN ELEMENT IN A MATRIX OF 
SPECIFIED STORAGE MODE 


rx=i 

JX=J 

IF (MS-1) lU,Zi3,3i3 
IRX=N*{ JX-A>+IX 
GO TO 3 6 

IF(IX-JX) 22,Z4»2L 
IRX=IU+ (JX<‘JX-JXJ/c 
GO TO 36 

IRX=4X4-UX»IX-IX)/Z 

GO TO 36 

IRX=G 
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c 

G 

♦ 

♦♦♦ 

¥ 

♦ 

¥ 

♦ 

¥ 

¥ 

« 

¥ 

» 

a 


iC 


c 

a 

¥¥¥ 

¥ 

¥ 

¥¥¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

O 


IX-JXJ 36,32,36 

IRisiRX 
RETURH 
END 

SUBRODTINE GTPRD {A,6 ,R, N, H,U 
lOENT GTPRD 
TITLE GTFRD 

ADAPTED FROM S/36i; SCIENTIFIC SUBROUTINE PACKAGE. 
{36vA-CH-C3X) VERSION III 
R. A, GARKOE. Oa/lb/&a. 


SUBROUTINE GTPRD 
PURPOSE 

PREHULTIPLY A GENERAL MATRIX BY THE TRANSPOSE OF ANOTHER 
GENERAL MATRIX 


DIMENSION A(1T,8(1),R(1) 

IR = u 
IK=-N 

DU llJ K=i,L 
1J= 'J 
IX=IKfN 
DO 10 J-1,M 
IB = IK 
IR=IR+i 
REIR)=y 

CO lu r=i,N 

ij=ij+i 

la-iBEi 

R(IR)=R{IRJ tAtrj)*D(I8) 

RETURN 

END 

SUBROUTINE GHSUa(A,B,P,N,M) 

IJENT GHSU8 
TITLE GHSUB 

AUAPTEU FRCH S/3GE SCIENTIFIC SUBROUTINE PACKAGE. 
(360A-CH-J3X) VERSION III 
R. A. GARMQE. 33/16/69. 


SUBROUTINE GHSUB- 
PURPOSE 

SUBTRACT ONE GENERAL MATRIX FROM ANOTHER TO FORM RESULTANT 
MATRIX 

OXHENSION A(l]l,OM),R(l) 

CALCULATE number OF ELEMENTS 
NH=NrH 

SUBTRACT MATRICES 
DO 1(1 ln,NM 
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' “ KfJl9<“-“‘" 

IuSrOUTINl GHADD<A,UtR,NtH) 
lUENT UHaOD 
TITUc GHADD 

RDAPTEO FRCM S/3bi3 SCIEHTIFIC SUDROUTINE PACKAGE, 
(3fi„A-CH-a3Xl VLRGION III 

R, A, GARMOE. (J8/1S/G9, ^ 


C 

C 

♦ 

♦ 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


c 

c 

444 

4 

4 

444 

4 

4 

4 

4 • 

4 

4 

4 

4 

4 

4 


SUBROUTINE GHADO 

PURPOSE ' 1 

ADD TWO GENERAL MATRICES TO FORM RESULTANT GENERAL MATRIX 


OIHENSIOH ACi),B(l),RU) 

CALCULATE NUMBER OF ELEMENTS 

ADO MATRICES 

DO U I=XfNH 
1C R(I|-A(I)^U(1) 

RETURN 

END 

SUBROUTINE GMPRQ (ApGr U 
XUENT GMPRD 

AOAPtId FR0K^S/36J SCIE.NTIFIC SUBROUTINE PACKAGE. 
£3biA-CH-03X) VERSION III 
R. A. GARKOE, 16/16/69. 


SUBROUTINE GHPRD 


IG 


MULTIPLY THO GENERAL MATRICES TO FORM A RESULTANT GENERAL 
MATRIX 


□ IKENSIQN A (1} rB(l) |R(i> 

IR=G 

IK=-M 

DO IG K=1,L 
I<=IK4^H 
00 l& .J.= ijN' 

IR=IR+1 ■ 

Jt=J-N 

IB-IK 

R(lR)=k 

DO It I=ltH 

JI=JltN 

Id-IB+l 

RCIR)=R(IR) tACUD^t] MB) 

RETURN 

EHO 


gUBRQUr 


ft‘2lcoH/hSl{7<4» ,TlKER»i)Ha (£.1 1 , AHAS:J, DH2H27t » AX77FjOH21(*t} t 


IMOH/ _ , 

*ftZ77F,UHa2 lii4J ,OCLltf)CHl, 
^'flCNltOCJLZjbCUZ.OCNc.tUCL J,UCH;j.gaN3 


’ncNitUUL£;»Ln;rit.uL:Ne,tiJi;L i.uiiiujiJjMi • UH3 (9B) »F?U7P| 
*13UM413J iFYtiZP, 5> »FZt!7P,UH’5 (i7|,G!<U7F,DHb(aJ i „ 

*GZB7F,QH24 (D 1 » HGC7F » DUeS C2111 , IND3TE* DM12 ( 47J * PHtPO, 
YP3IPD, 

•DM27 (156 J,THTPC, DM£(3 (5J .TIME, DM29 (12 ), THAX, QMS 1274) f 
•PI77p,DH3j,P 177S1,D'H(5) TtU77«tOH31,Ql77Rt,OMlJ(5) , 
•RI77t?,OM52,RI77Ri,DHiit4g) ,XG77F,DM33,XG77F1, 
•DH34(li),YG77F,DH35,Y&77Fl,DH3b<il) , 


DM26 (23) ! 


RCR) 


CNJTRuf ^HAs 5 (bI,RX(5j) , PTIS) ,^!2 (F) .THETADp) . EROEG, 
CNriRtsU)tMZ£R0(5)THCb) iOE£TAM(5S.HOMENT(5) , . 

CfiFtS) ,VZ , IFn,PZEKO(6) ,VZtROt&).A (5) jP2t(5l ,V20 (5) f 
CA2C5),IL,Sc:T(9),t3clS>^C2L(5),Ha3S2tS),HUS(5), 

CCC (5);CE{9) ,C2C(6) , C2t ( 6) , NVGPt , NPP ,MG C 5 ) , RLT, NpELTA, 

CE3 (5) ,3aC5) iSDiKZ) ,3022 (2) ,SQc,5 (2) , SD24 (5 ) , SQ25 Cc) 
COHMON/OIRCOM/ 

CSD1K2) ,3Ul2(i) ,Snt3(2) ,SDl4(2),SDiS(2), 

GSl{2),SS2tZ) ,32t2),S4t2),SB(2), 

CS202i(Z),J2022(2),i2.)23C2) ,SED24(2) ,S2D25t2) , 

CS2Dti(2) ,3<;0i2f2),S2D13(2) ,S2014 (2 ) , S2 015 ( 2 ) , 

CS21(t),S>2{2), 523(2) ,324(2), 525(21 , ^ 

CQMTD11(2»,UMTD12{£) ,OHTni3(2) ,0MT914(2) ,OMT01b(2) , 

CUMTK2) ,UMT2(2J ,UHT3(2) ,0HT4(2) ,0MT9(2) , . 

Cal (51,61(5) ,(.tLTAi,0ELTA2,DELTf3,DELTa4,0ELTA5, 
CD0ELTl,00ELr2,C0ELT5,Dt)£LT4,UDF_LT5,ISTAGE. , ^ 

CPRTHInJipU ,ig0F.roTPLl,IS7Pl.2,I5rPL3.I5TPL4,riiTPL5. ^ 
CDHl4{i54) ,IN[JLG,£»Ml5(l5l) ,DH16<6 j7) , NPTS ,DP Ml7 (1 444 1 » IFLX (20 ) 
COMMON/FLXUP/ODrtl7(3 J3) ,XDcF(2C 1 ,XD2T(2a} rYn2F(20) ,V02T{2(J> , 
•Z02F(2u),Z(J2T(iu >,XDlF(2-j) ,X0il ( 2 j 1 , YU IF (2a > , Y01T( 2£» ) , 
•ZDlF(2i. ),ZD1T(2 j ),XDjF(2^) ,YUjFC 2J) ,20»F(2a) 


,C(5),IPPT,LTPT 


EROC5) 


fZDlF(2i. ),ZD1T(2 j ),XD>F(2^),YUjFC2J) , 20- 
real MASS, HllMEHT, HASSc,flOS,NTIRE9,H6 

COKHOM/LGOE/LA{25) ,FC2(5) ,P2(5) ,PRES(S) 
C0MH0N/UG/FXM,FYH,FZH,LM,HH.MM 

COHHON/L4t7Ali (5 ) , A 13 ( 5) , A Si ( 5) , A3 3 ( 5 ) ,RRCGX(5) ji^ 

C «L ( 3, 3) , RI ( 3,3, 5) , RAX ( 5) , R AY ( 5) , RAZ ( 5 ) ,THP ( 3) , ZZE 
CXR(5) .YR(5) »Ep5lOH(SI ,PA(5) ,FUELTA(S) , 

CFTRZ(§) ,RDX lb) ,RDY(5) , RUZ (b) , RDXG ( 5 > ,RDYG(5 ) ,RQZG(5) , 
CVTX(5),iTyC51,5TZ(b),6zt5), ' tfr.pf<5>,FTRX(5),FTR?TS>, 
COX(S),6y(5) ,DZ(:>),FT(5) , FDX (5) , FOY ( 5) , FF (5) , AA (5) ,C2 (S ) , 
C3.R(51 rSF{j) tPGKD ( 5) , MUVP ( S ) , MTRX (5 ) ,HTRY(5) , 

CHTRZ(o) ,HA(5) ,9Gil,RGlJ,RG31,RG33,IPRT, 
CHTX,MTY,MTZt5rTRX,SFTRY.SFIRZ,FTRA, 
CFTRn,FTRC,SHTPX,SMTRY,SMTRZ 
REAL rt6VP,HTRX,MTRYTHtRZ,HA, 

CMTXjHTY,MrZ,LH,MH,Nri . 

OlHEHSIQN DLLT.\{5),DDbLTa(5),P(9), 

C 36cC2,5) ,S01(2rt.) ,S(2,5>jS202(2,S) ,S2Di(2,5) ,S2(2,5), 

CDMETD1C2,5),0M£T(2,5.) ■ 

|,|ylvAL|pL {UELTitlftotLTAilffOOELTAd) ,D0ELT1> 

CCOMTDll(*),aMETDi<i,l)>w (OHTl(L).OMET(l.l) ) 

□ IHENSIOA OPlt,(a>, DPI 7(B) , OPie (8 } , 0Pt9 ( 4 ) , 0P2u (8),QP21(8), 

*DaT2Ci5),aAT3(6) ,IlAT4ti5) 

DATA 

♦ (0Pi6(l),I=lg3)/5H0ELTA,lHP,2HP2,2HFT,2HSR,2HSF,ZHAA|3HFC2/, 

• (OP17(I),I=l,a)/3HSn2,3HSDlrlHS,4HS2UZ,4FIS2Di,2HS2, 

•TOPil(Iiil=l^fl)/4HFTRA,4HFTRB,4HFTRCt3HMTX,3HMTY, 

• 3HM TZ , 3 HFXH , 3HFYH/, 


ORIGINAL PAGE IS 
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^loPii C 1 » ? iii; fl 5Hof LTft , 2HFTf ijliH W P » 4HFTRX , 4HFTR Y» 
•4HFTP2,&-H.’JDbLTA,iHJ./ 

DATA Hflcr/bHLG£AK / 

UATA nATl/4HTlHE/, tUARd) 

♦SHTHTPOf ariPSIPHr^HPHIFU " 


JMhZn»^HA£l 

*ijHXG7?F,'3HYG77F,t)HAX77Fl6HX&r7Fl/, 

* (0 AT 3 { 1 i , I =1 fh ) / 2HF Tt 2HSF , SHDEL T.A , i 

»tOATAm ,r = ltl6)/4HX 

»4HX01F, 411X011. tiHYniF 


( I) ,r=1.15)7ZHLHi 2HHM,2HNH» 5H0, . 
,3HFZH.5HAZ77Fj6HZG77Fl,5HHGCrF| 


I77R, 


- euiA,lHP,2HP2*2HHA7, 

tlSJ /4tixiJ2F,4HXnaTi4HY0ZFi4Ht02T»4HZrJ2F.4HZn2Ti„.^ 
4MXD1F, 411X0 IT. 4HYmF,4HYOlT,4KZOlF,4HZDllt5HX60F*«lHfO0F»*iHZD0F/ 

SAVE DATA ON TAPL ’ ’ 

- j return 


IFdPLT.EO 
LA3TPT=ii 
IFCIPLT*GT.i) GO TO.S'wl 
NHL=2 

fIlS!S|5?pLySy^P!13t9rPLj wsTPLOtisiPW 

IFCISUHl.NE. j)NHL=NHL+i 
ISUM2=: 

DO lu3 I=i,NPTS 
liS ISUM2-ISUM2+IFLX (I) 

IFCISUH2,N£, j)NHL=NHL+l 
HRITtilSJNHL 

NRITE(13IN1,N1.DAT5 
IPLT=IPLT+1 
2jl HRITE(13) TIME 

IFt rsDF .Nb,u) ■ HKITE (13) LH,HH ,NN, qr77H, THTPO. PSi PD» PHIPO ,FZH. 
*AZ7r'-,ZG77Fl,HGC7F,XfJ77F,Y&77F.AX77F,X&77Fl 
IFCJSTPLl.NE.O) HRITE<13) FT tiS , SF (iS, DELTA (1> ,F (IJ , P2 (1 ) , HA ( 1) . 

JS02T1.U ,SDi(l»l),S(l.l) 1 5202(1, U, 3201 (1,1), 52 U.DtOMETO 1(1,1), 

*IF(IsHl 2.NE.J) WRITE ( 13) FT (21 ,SF ( 2) , OELT A ( 2) ,P (2) , P2T2 ) , HA ( 2) . 
JSO 2 ( 1 . 2 ) , 301(1 ,2 ) ,S (1 ,2 ) , S 20 2 (1, 2 ) ,3201 ( 1,2 ) , S2 (1, 2) , OMETDl ( 1 , 2» . 

’iFdSTfu.NEpu) WRITE (13) FT dl , SF ( 3) , DELTA (3) ,P (3 , P2 (3 ) 
JJSD2(l,3^pUl{l,3),SU,3),S2t)2(lj3> , 3201 ( 1, 3) , S2( 1, 3 1 , OHETOl ( 1, 3) , 

*IFIIstfL4.NE.fl) HRITt(13)„FT(4) ,SF(4) ,0ELTA(4> iFU jPg (4),HA (4) . 
^332 (1.4) ,30 1(1,4 ),S (1,4), 3202 (1,4) ,S2D1M, 4), 32(1,4) TOHETDKi, 4), 

’iFUSTPLS.NE.j) WRITE (13) FT ( 5) ,SF tS) , DELTA{5UP (5) , P2T5 ), 

»S0 2ti,&) ,3Dl{i,5).S(lf5>,S2D2U8 5> ,S2filTl,5) ,S2(i,5),0METCll(l,5J ■ 
'^QRETd.S) 

IFCIFLxT rl’!NEd) HRITE113) XD2F(I) ,XD2T(I) ,YD2F<I) »V(3|Ta), 
*ZJ2F(D ,Z.)2T(I) ,X01F(I) ,X01T(I) ,Y01FU) tYDlTM) ,ZD1F (I) ,ZQ1T(I», 
*XU;F(l)TYO«jF{r),ZDjiF(I) 

17 CONTINUE 
GO TO 24 
ENTRY LGcAOP 
IF (IPLT. "(1.0) RETURN 
IF (LTPT «£a.i»)RETURN 

LTPT=u ’ 

LASTPTsi 

backspace 13 

24 WRITE tl3) LA STPT 

IFILAGTPT. EQ.lIRETURN 

END FILE 13 

RETURN 

ENTRY LGEAR6 . : 

E TXHE HIS TO RY PRINT 

IFdHDLG.EU.L) RETURN 
r\ CALL STFLCitl.HnCI) 
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O 

121 

123 


122 

3a 


31 

32 


>HH»NHyDU,DUf OUf OU) 


hlin'ihVl-.VMd'i 

□0 121 I-s^ltNSrfiLfT 

GALL. STOi/aA tOyGELTAtlJ tP(I)iP2fI)»FTtr)tSRm»SF(l) » AA (I>»FC2 CD ) 
CONTINUL 

call STFL<4fS,0P2J) 

00 123 I-l, NSTriUT 

CALL ST OtfAft t 6, KU VP (I) , VGPT CD , FTRX ( D , FTRY ( I) » FTRZ ( I) , 
♦MACDiHQCI) yOOLLTACDT 
GOnriMUE 

CALL STFL(2,8,0P17) 

DO 122 I-lyNSTRUT 

CALL 3TOVAfeie,SO2(l,I),SOl(l,IJ,S(l|r>>S202tl,Il t 
R S2 01 (1., r J V S 2 (1 y I ) , OMt TU 1 U » 1 1 , 0.'I ET 1 1 , 1 1 ) 

COMTINUE 
CO TO J £ 

GALL STFL(2,fi,0P21) 

00 31 1 = 1, MS TROT 

CALL STOVARCa, DELTA (niFTm,HUVP(X),FTRX(I},FTRY(I>, 
CFTRZCDiDOcLTACDySUyDF ' 

COMTiNUt 

CALL STFLUfa,aP18). 

CALL ST0VAP{8,FTP.ATFrRBrFTRC,HTX,‘irV,HTZ, 

CFXH.FYH) 

CALL STFLt£,A,0Pig) 

CALL STOVAi<tA,rZM,L«,l 
RETUPM 

ENTRY LGEAP5 

CCMPl/TL AND PRINT ROOES 
RiTUPN 

ENTRY LG£Ak7 

IFCINCL&.EO.ORfcTORN 
IF (INDLG. £0.2) RETURN 
no & 1-1,NCTRUT 
XFC IL.NE.i) GO TO B 
I1=2^I + 3*‘NjTPUT-1 

CALL UPOAT {2.LAM1) ,S20t Cl, I) ,F2-(i, I) ,DU,nU,OU> 
tlsc^I+NSIRUT-l 

CALL UPOAT £2yLA(IlJ .$01(1,1) ,S(1,I) . DU,DU,DU) 

CALL UPUATtl,LfltI),6METM,I),Dl',0U,0U,QU) 

CONTINUE 

return 

ENO 

OVERLAY (TOLA.lju) 
program TO LANl 

eOHHON/CONrRO/ICONTR,CaNTRl,ICO»IT2, ICQNT3 
IF C ICONTR-2) 1,2,3 - 

CALL read 
GO TO ig 
CALL. TFFS2 
■ GO: TO" IC. 

IFCrCONTR-A) A,5, & 

CALL SACJ2 
GO TO j. 3 
CALL VPCrAO 
GO TO i'i 

IFCtG0NfR-6)7,e,g 
GALL OPTTAI) 

GO TO 19 
CALL LGTAfl 
GO TO 19 



^4 

IllHROUTrNi TFFSZ - 

COHHt)N/TAQSRC/LOCTPF(EJ rLDGSAC(79} iLaCVPCdS) ,UOCSDF(4|»LOCLG(?J 
C 

C SETTING UP TAOLES FOR TFFS 

CALL TSRCH(BHTTAmu,L0CTFF,2,IER) 

RETURN 

S SETTING UP TABLES FOR SACS 
C 

ENTRY SACStf 

CALL TSRC(!{bHATABt)l,LODSAC(l> j?9, lER) 

RETURN ■ ■ .. 

C ■ ' - ■ 

C SETTING UP TABLES FOR VPGS2 

ENTRY VPOTAB 

CALL TSfiCHlGHVTABUifLaCtfPCUI »ld»I£Rl 
RETURN 
C 

C SETTING UP TABLES FOR OPTS 

ENTRY QPTTAB 


CALL TSRCH(6HDTABjl,L0RSDF(l)#4»IER> 

RETURN 

SETTING OP TABLES FOR LGEAR « 

ENTRY LGTAB 

CALL TSRCH(6HFTAlJ.iiiLOCLG(i> ,3,IER) 

CALL TSRCH(6HCTAnjl,LQCLG(4J,>+,.TERI 

RETURN 

lNC . 

SUBROUTINE. READ : 

CONHON /REAOI/ FHL.G) y ITABLt y IIO t IDD, 

*IBG,K,rBGRH, IN)i»SL.T5YM,JBC,INXa 
OIMcNSION NSG{58)TRAt55)>RAl<6) 

EilurVALENCE (N3G( DtSYH) j (H3G( 2), OP ) 

EQUIVALENCE tHSG( S ) , RA ) , {MSG(58> ,1ND) 

REAL Fu {2,28UMRGiNCIXE(J 
LOGICAL SrsWCH V TAnSTP 
COMHON /JTOPIT/ 3TSHCH y TABST'^ 

DATA RCi)TAINTrSTCASE,TRAi.HRG.NOXEQrOCT»COHHA/ 

^ 3H0CD,3HlllT,&HSTCASE.aHTRA,3HMRG,lHN,3H0Cr,lH|/ 

DATA BLANK, POINTiEE/lH ,1H.,1HE' 

DATA TAULEU / JHTAB / 

FORMAT MlLl2,i). 

FORMAT TVX,H)dQElE.<.‘) 

FORMAT (ilOlc) 

F3RMAT(Ab,iK,A3,lXi.55Al»6Al) ■ 

FORMAT (EjNdtRROR.THt symbol »»A6, IS NOT IN THE DIRECTORY/ 

* IH ) ' , 

FORMAT (22AG) 

FORHAT^ T " 160 .-: , v’'. v ■ ■ ' ■ . 

FORMAT (4bH ERROR.AN STCASE HRC CARD HAS £3 LEN ENCOUNTERED, 

* 42H FOR HIIICH NO BASE CASE IS AVAlLARLEi ERROR J 
FORMAT (G2H EKfiOR.TNPUT DECK NDt STARTED HlTHStGASECARO.ERRORV 
FOP.MAT (iQX,A6tlX,A3,tX,5SAT,I&> 

FORMAT {25HuEHROH,CDLUMN 12 IS ULANK/IHJ) 

FORMAT (27HuHO-£XECUT£ OPTION SELECTED) 

■'■.FORMAT ■(11112):. 

FORMAT (55AT) 


,;TA- 62 .:v,. 


p/i 0 £ Be- 

OH POOR QJJAUT^ 


^ gOf^HAT tri t 9A6» 

DO Ifa r = l,if 
00 16 J=lttLa 

16 F6(I,J)-j.’ 

IQu HeADr5,4»SYH,0F,RA,RAl 
iF(eoF,5) leiig 
la REWIND iJ 
STOP £2 

^19 CALL DIPLAC(RA1,INC,BLAN)0 

2D IF {SYH .Nt. STGASE} OD TO 15D 

21 STSHOH = .FALSE. 

CALL D£F 

101 IF (OP .ME. HAG ) GO TO 116 
IF (JOG .LT.C) GO TO 7Ju 
IF <I6C .Ea.t) 60 TO 110 
C TERMINATE DA3E CASE AUXILIARY FILE 
HO = -U 

WRITE (16) 110,110, FI, SYH, OP, RAvINDjITABLE 
ENDFILE 16 
HQ rac - i. 

REWIND 16 
racwH= j 
K •= 1 
GO TO 120 
115 rnc = 1 
INX3= 1 
JHC = 1 
K • =1 

IF (OP .ME. TABLED) 60 TO 120 
CALL TABRE 

IF tTAGSrP) GO TO 3Q6 

123 INX = ■ 

IF ( RA(1) .NE, MOXEQ) GO TO 12i‘ 

INX = 1, 

CALL LINES (2) 

WRITE (6,12) 

124 IF C rac .EO. t) GO TO 13u 
REWIND 16 

laCRw = j 
GO TO i;. 


130 

IF 

(INX 

• EQ * 

:) 

GO 

TO 

an 


IF 

trac 

.EO. 

u)CALL 

TtAOA (IBCRW) 



TO 






15J 

IF 

(JUC 

.ME. 

1) 

GO 

TO 

705 


IF 

tSTSWCH) 


GO 

TO 

iu6 


IF 

(K 

• cO . 

») 

GO 

TO 

170 

152 

IF 

(DP 

.N(,. 

TRA) G 

0 

TO 2C(. 


CALL lin:j U) 

WRITE (6, 12) SYH, OP 
IF due cEQ. 0) GO TO 160 

no = -1 

WRITE (16) riD.IIO, FI,3YH,DP,RA,INC,ITABLE 
160 IF (INX ,£0. -) GO TO lOg 
IF (INXQ.Nt. 1) GO TO lUfi 
SLTSYH = SYH 
RETURN 

170 IF (lUC .NE.D) GO TO 152 
175 CALL REAOA (IHCRW) 

K = 1 
GO TO 152 

2iu IF CK .NE, l) GO TO S«0 
IF tlNX.Eg, C) GO TO 295 
no IF (IBC.EQ, i') CALL REAOA (laCP.H) 







QS 


3a^ 

506 

307 


GO TO 302 


8 0 £ 


^ALl.^Ht<CA?ia {HSG) 

IF (RA(LI .NL. BLANK) 

CALL LINES ih 
mlTE 

GO To tljl ■ 

IF {SYM .EO. SLTSYHt GO TO 310 
call □SE‘?GR (SYH.IOD.ITABLE) 

IF IITABLE .LT, i) GO TO 310 
call lines UO 

WRITE (6,5) SYM 

IF fine. Nu. 1) GO TO 3U7 

INXQ =0 

JBC --1 

INX = j 

GO TO Bui 


OECODE CARO SECT 10 b 

top ,NE. EICC) GO TO 40G 
IS SCO 


^3 1C IF 
C 

C DATA 
C 

OECODE tl, lnil,RA)N 
IQOl FORMAT (ID 
K1 = E 
« = 7 

UD ICSd 1=1, N 

cNCOUECiu,Q66,FItn) (KAfL} ,L=K1,KK) 
K1 =K1+ 6 
KK^KK+G 
1088 CONTINUE 

FORMAT (6A1J 

CALL STaREfN,INC,lHX,U 
IF (IBG .EQ. 0) GO TO 350. 

WRITE (16) no, N, FI, SYM, OP, RA, INC 
SLTSYK = 5YH 
GO TO lijy 

C NUMERIC TYPE DATA 
G 

40u IFI = u 
C OCTAL TYPE 

IF top .£1, OCT) IFI=1 
C INTEGER IYP£_ 

IF 1=4 


8 88 


35tf 



IF 

(OP .ER. 

AINT) 

4j5 

IQ = 

j 



LC1 = 

J 



JU = 

1 


4td 

KU 

= LI F 1 


415 

LU 

= LUfrl, 


IF 

(LO ,GT, 

SS) 


IF 

tRA(L')> 

.EC. 


IF 

IRAtLCt) 

f Ne. . 

418 

IU = 

1 ■ 


420 

MU = 

LQ-1 



IF 

(IFI ,NE 

t q ) 

425 

JJ= 

KU-l 


430 

jg= 

J041 


IF 

(RAf JQ) 

.EO. 


IF 

(RA ( jg) 

t NE i 

435 

IFI 

= d 



GO 

TO 5 0;* 


44 u 

IF 

( JQ ,LT 

, HQ) 

V 

IFI 

-■'■S' 



COMMA) 

BLANK) 


GO 

GO 


TO 420 
TO 416 


GO TO 5.00 


POINT) GO TO 435 
EE ) GO TO 440 


GO TO 430 
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03 

5^0 

525 

6ao 


7GQ 


7Q5 


agi 

SQZ 

25 

26 


Q(ltJJ)fHQ-KaKl) 


5|!Vlo!S?;??S§‘4S”Jj 

JJ= JJ+1 
GO TO 410 

CALL RITE4IFI, FU.fi, JJ> 

CAUL STOREC Js), lNC,INX,a» 

IF (IBC .N£. j1 write (16) 

GO TO i5J 
CALL-LINiS (1) 

MRITE (6,d) 

GO TO 0^1 
CALL LINES (1) 

CALL DEF 
WRITE (6,5) 

SLTSYH = SVH 

READ (5,4) SYH,OP,RA,INC 
rF(E0F,5) 25,26 
REHTNO 13 
STOP 25 

IF{SYH.EI1.STCASE)G0 
CALL HRCARO (HSGl 
IF (QP .EO, TRA 1 
IF (KAU) .EO. BLANK ) 

IF (SYM .tO. SLTSYH) 

CALL DSERGH (SYM, EUO, ITAEJLE) 
IF (ITAQLE .Lr, U GO TO Btl 
11) 

SYH 


IIO; JJTFI,SYK,aP,RA,INC,XTA8LE 


TO 21 


GO 

GO 

GO 


TO 

TO 

TO 


an C, 

24 

SUE 


CALL LINES 
HRITE (6,5) 
GO TO 801 
END 

SUBROUTINE 
U! HENS ION ' 
DIMENSION 


. DIPLAC(RA1,INC,BLANK3 
RAl(fa) 

RC(2) 

CPICK UP DOLUHN 67 TO 72 AND 

gRIGHT JUSTIFY FOR USt IN THE INPUT ROUTINE 


□07 1=1,6 ■ 

IF (RAK-jJ ,NE. BLANK) GO TO 2 
DO 1 N=l,& 

Hl=7-N 

M2=6-N 

RA1(Nj.)=RA1(N2) 

RAl(l)=ULANK 

INCsj) 


IF EXIT THROUGH GO STATEHENT 2 
THEN A VALIQ NUHnEK EXIST. 

GO TO 6 

CALL PACKRK(PA1,RC, 6) 

CALL RITE(S^PC,INC,1) 

RETURN 

END 

SUBROUTINE TAB RE 
COHHON/TABDIP/TAULE (1) 

CDHHON /STOPIT/ STSHCH , TABSTP 
CaHHON/TAaC QH/LOGS 1 1151 ,STADLE(115) 
OIMENSrON IS(ll5>iRAl(6) 

LOGICAL STSHCH , TABSTP 

DATA BLANK , BGUTRA / IH ,3HTRA / 
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5 


nihri' 

SYMTPA = ilLANK 
NiUH= t 
Nr><=j 

W^ITt ( 6 ,J> 

3 FORMAT ( j >X,i. 3 HTAQLE SIZES FOR EACH TABLE USED IN THIS 

10 -?&AU( 5 »il) STM.SY ITRA.HAl 

11 FORHATIAfj.i)(,A 2 ,lY, 6 Ai> 

CALL OIPLAC(RAilNT&IZfc»nLANK) 

CALL LIN*-:s ( 1 ) 

IF tSYHTRA ,EO, HCUTRAI GD TO 21 
WRITE (b.tt) SYH,SYHTRA,NTSI 2 t 

4 FORHflT U 3 X.Abf lX,AJ,ljt,I 4 ) 

DO IS J=lfMAXT 

IF (SYH .He. STABLE (J) I GO TO 15 
I 3 (J)=ffTSIZE 
■JSUH = N50H+IJTjIZE 
HTR-NTR+l 
GO TO Ij 
15 CONTINUE 

TAUSTP = .TRte. 

CALL LiNtS TL) 

WRITE ( 6 »Z 4 ) SYM 

24 FORMAT UHufJ 6 X,A 6 , 2 gH DOES not EXIST IN TABLE LI 3 T» 

Go TO Ij 

21 CALL LINl-j' ( 2 ) 

WRITE (0,4 ) Blank, sYtiTRA 
NSUM=NSUMfHAXT-N TR 
HRiTe C6,22) HSUM 

22 FORMAKS'sX, 39 HTOTAL NUMBER OF CELLS FOR AU TABLES 
IF CNSUH ,LE, MAXTAQJ GO TO 203 

TABSTP - . TRUE. 

CALL LINcSt 2 I 
WRrTt( 6 ,*! 3 ) MAXTAO , NSUH 

23 FJRHAT( 1 Hj, 1 ^X. 25 HT 0 TAU TABLE SIZES 
» 3 bHCKANGft MAXIMUM TOTAL TABLE 
* 23 H IN THL MAIN PROGRAM TOLA) 

200 KONT=i 

DO 25 - I=L,HAXT 
LOCS(I) =K 0 NT 
25 g K'JNT = KONT + I 5 (I) 

RETURN 
LJU 

SUBROUTINE REAOA . t 1 DCRW ) 

CJKMUN/ Me AUl/F I ( 3fa) , ITAaLF , II D, I DD , OH ( 7) 

INTEGER M 5 GI 5 B) 

IF tINCMW .Nl. RETURN 
lOU READ TIE) Mn,J , Ft, MSG , ITA 8 LE 
IF (iiu ,r.t. 'd Go to 1 G 5 

IBCRW = 1 
RETURN 

IbS CALL WRCARO (MSG) 

IF CTIU .LT. u} RETURN 
CALL STORtlJ,IOUHl,IOUM 2 ,l) 

DO TO i„^ 

SUBROUTINE STORE tN, INC, INX , STAPES 
integer ST a PL 

C 3 H HO N/ R eA 0 1 / F 1 1 56 ) ,1 T A QL E , 1 10,10 D , D H ( 71 
GOHHaN/DIRGOM/.DATAt 3559) 

COHHQN/TAUGIW/ TABLE ( 1 ) 

O IF(SrAPE,NE.L)GO TO 5 L 


_ EXCEED 14, 4H 

SIZES TO ,14/ 
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RUN) 


= 14) 
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® ?^°TiNC,liT.C> KiO'^O = -1 
no = IDD+INC+KlORii 
IF (INX ,EQ, &} RETURN 
5D J=IID 

IF (ITAOLt ,LT. ut GO TO 2 
DO 1 I=1»N 
UATA (J) = FICI) 

1 J = J+1 
RETURN 

2 DO 3 1=1, N 
TA3LE(JJ = FKIJ 

3 J = JH 
RETURN 
END 

SUBROUTINE HRCARDCNSG} 

INTEGER HS&(58> 

C 

CALL LINES (IJ 
J = 58 

IF (MSG (58) .LE* J) J =57 
NRITE (b,l.) (HSG<1) ,I=1,J) 
to FORMAT (IBX,A6,1X,A3,1X,55A1,I6) 

RETURN 
ENiJ 

SUBROUTINE PACK (Il,I2tN) 

DIHEMSIOH 11(1) 

UATA lUL / 6H / 

1 FORMAT (GAl) 

Z FOP HAT ( Ab) 

REWIND 31 

IF (N.Gt.b) GO TO 3 
K = 6 - N 

WRITE (31,1) (IDL, I 
GO TO A 

3 write (31f 1) (IKI) , 

4 REWIND 31 
READ (31,2) .12 
RETURN 

END 

SUOROuriNE DSERGH (SYM.IOD.TER) 

COMMON/ FIXOlP/ANAHE <90u > , LOG (900 > , NCQUNT 

DO 5ti I=1,NCCUNT 

IF (SYH ,NE. AKAME(I) ) GO TO 55 

lER ~ I 

IOC = LOC(l) 

RETURN 

50 CONTINUE 

CALL TORCH (5YH, IOC ,1, lER) 

RETURN 

C 

END 

SUBROUTINE PACKRRCI1,IE,NNN) 

DIMENSION II (i) 

1000- FORMAT (1H(, 12, 2HX, 12, 3HA1J ) 

K=2j“NNN 

ENCODE ( IH, ICC- ,XHAT ) K.NNH 
£NC0DE{2-,XMAT,I2> t Illl) fl=l,NHNf 
RETURN - 

END 

SUUROUTINE R1TE(IFI*FJ,F1,JJ) 

DIMENSION FI (56), FJ (56) 

GO TO (1QJ,2CQ,3(10,<>UO) fIFI 
too 11=1 

( ' 00 XiiX 1=1, JJ 


1,K) , (11(1) , 
= 1 , 6 ) 


1 = l,tO 
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lOi 

1 

ZijJ 


2C1 

z 

300 




3Q1 

5 

3 

CfOO 


If 01 
4 


J£U0,i 

CONTIHUd 
Fi)»Mftr (02 j) 
'iETU-^U 
II = i 

no 2C1 1=1, 

UECunc. ( 2u,c: 
ri=iitt 
CJNTIHUE 
FOfiHAT t£<iu, 
!^£TJR^f 
11 = 1 
JI=JJ 
JJ =1 

OECUni ( 2 j,t> 
JJSJI 

IF ( JJ.LQ. U 
U=Ut£ 

00 JGl 1=2, 
D^c one. i tit f e, 
uplift 
CONTItiUE 
FO 'MAT U.X, 
FOPHAT (12 j, 
TJPN 
II = i 

DO Avl t=L, 
OECUOt ( 2.r t 

CJMTINUS 

FO><HAT(I2j) 

RETURN 

END 

RLOCK DATA 
COMHON/FIXl) 


.FJtlDl FI(I) 


JJ 

,FJ (iin FI (I) 


HLTURN 

JJ 

,FJ (IH) Fim 


I1./IL2. ,0)f 

(k.2ut u] I 


JJ 

,Fj till) Fim 


DIR jOA 

IP/^AHE .LDCcqOjl .NOOUNT 

u it.:«ltPAL DlRECtO'^Y RQuriN; 

^OATA (NAMj^ III ,1 = 1, lEnl / 

* t)HAA7?P ,eH“cL!iPl,t)HAE77F 

* bHAlXY.lj ,(Jini)(Yi.t,tjriAIX20S 

* &HAlYi!j,ji ,f MA.l/ZiibjhUAIZZSi 

“ bHAuF , fcHAKOPA V ibHAKZ 

* 6HAK1U . ,£HAK1'. ,hHAK16 

* bHAX2. ,HIUKJ1 ,tiHAK2£ 

* 6HAKJ tfcHAKt. ,(jHAK7 

* bMALA77F,bHnLM?7F,hHALH77F 

* 6HALMJ )F, F.KALNJllF, hHALPHO 

‘ 6HALYJ Jl- ,UIALZJt<F,nMALui 

* OHAMAiFs ,r,HAHA3P i,»jHAMASS 

* eHAMA77F,bHAMtJ??F,,)UAttrNEFi 

* 6HANA07&,f.HflNA77F,bHANA77P 

* 6HAr<THrb,t.HANT7j'F,bHANUA7F 

* 6HAYP7F ,I.riAY77F ,*^HAZP7F 

* bHRiLEcXcljtHnETAl) .bUllETARi 

* bHO.i ,bME^2 tbKDlE 

* oHtu^a ,Lnaio. ,b:ini7 

DATA (NAMt ( J> , J=lc.7i292» / 

* bHHc.2 ,bHCA jbtiCALPG ,bPCArtNU 

; faHDUY^P jbHCGAMG , i,HCGAH7iIbHCL 

* Cj(|GN2-1NU,fHCNiHNU,bUCP IbFGRM- 

* 6HGYHNU ,hHnCCkl.S,bHDELND ,6H0£LPn 

I faHUtl-Tj. ,£HUEl.rz ,bHOELT3 ,6HDLFXP 

* GHOiLTF ,GHnLHTF ,GHDLNTF ,&HOLTHi 

I 6HDKAi,P i bhCTCcR , faHOXCGF ,GNOYNPP 

* bHD2 ,bHOJMFF ,UH03 ,GHD4 


bhAINCPS,ftUATXP7a, 
b' AIXZSl,bHAIYYB3, 
GI'AJG ,bHAKA , 
ohAXi ,&HTR . 
b!-AXi7 ,GHAK18 , 
bHAKZS ,blfAK2H , 
uMALAHKl,tiHALAHF2, 
Gt ALIFTP,6HALIHG , 
GHALPH«1,oHALPND , 
bHAL.2 ,bHALj3 , 
bKAMASSl,bHAHAG ZS, 
bHAMr77F,bHAHU , 
bUANB77F,6HANGAMG, 
GHA'tVH7G,&HAi'£FF , 
faHA777Q TfsHAZ77F \ 
(faUHLIHG , 
,6110141 , 

fbHBlO J 


bhHI77D 

6PB13 

6hB13 


iGHCOETG 
,6KCLMNU 
,hHCY 
ifaHnfcLQQ 

,6HDLFYP 
,G>tDLTM2 
,bHDYNPPi; 
iGHIJS 


bH A I XX lib 
bMAIYYSi 
5 H A K n 
GHT IHEP 
FHAKiD 
faH AKi:5 

gmalahif 

brtALIHL 

ghalptg 

6HAU4 

GHAHAXtR 

bHAHU77H 

bHANPSIG 

bH AXP7F 

6MA777U 

GMtlLlHL 

6-UJ14Z 

bM HE 4 

faHGD 

hMGH 

6HCYA 

bMnU-RD 

GKOLFZP 

bHDLTHJ 

briDi 

6HDfc 


,bHAtXX,Sl, 
^GHAIYZBS, 
t'bH A Kn , 
,6HAX13 
tfaHAKZ 
,6HAK26 , 

tfaHALAMTO, 
,faHALLjOF, 
jGHALTrZF, 
,6HAMACH 
tbHAMAXH 
,GKAN < 
,6HAN3IGG, 
,GHAX77F ' 
,6HHA77n 
,6H»P77D 
,bHI1143 
,.Gnnai 

,&HCDHNU 

,GHCNHNU 

,&HCYH 

tbHOELTS 

jbHDLHl 

VbHDLTSF 

,6H01RFF 

,6HD777D 
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jlSMiit 

i\\m¥ jIHgif 

f6HFZl£7P leHGAMOD I6H&AHIF 

,6hGXB7F ,6HGXE7F IsHCX&ZF 

6HGYB7F »GHGYE7F ,6HGyi7F JbPGZBZF ieHGZE7F *bHGZG7F 

J ♦6HHGC7F ,6HHH ,6HHRFAB J&KPKINT 

ISJiSPX »6HrA81Y j6hXA82X ,6HIAa2Y ,6HIAa3X 

»shia 85Y JeHiAasx JeiiAaer 

2 J t 11 - f 24 fgS f ZB « 3 li 

I 1 TS. ! I ^7 ® 


32 
4u 

n 

S 4 
91 
I'JS 
113 
126 
1138 
141 
15 u 
158 
1G& 
17 
187 


>iZ 

£i9 

78 

85 

94 

1^6 

lib 

129 

114 ii 

142 

ISl 

159 

lb 7 

175 

188 


34 - 

43 

fi 

S 6 

95 

188 

117 

J *7 \ 


, 138 
, 137 
f 9 
» 152 
f iba 
t 1B6 
, 179 
f 189 


44 

73 

8 'J 

87 

99 


DATA { LOOT JJ,J = 127 

t 

521 / 


£01 

, 2 J 2 

f 

862 


216 

1 859 

y 

860 

« 

229 

, 230 


231 

if . 

253 

, 321 

T 

325 


334 

, 335 

9 

336 

» 

341 

, 343 


344 


3*+9 

, 35 i. 

f 

351 

• 

358 

, 359 

f 

360 


366 

, 367 

t 

368 

¥ 

373 

, 5 74 

I 

375 

♦ 

38 0 

f 301 

9 

382 

¥ 

38 7 

, 386 

f 

3 S 9 

¥ 

397 

T 399 

I 

4 ul 

¥ 

412 

, 414 


417 

¥ 

424 

t 425 

9 

426 

¥ 

432 

, 434 

f 

435 

¥ 

443 

, 444 


445 

¥ 

EHD 

4 S J 

t 451 

f 

452 


» 
t 

r 

t 
t 

« 7 7 

i 13 9 
1 121 
, 131 
f. 158 
f 145 
■, 153 
f iti Z 
, lEi9 

* ist 

* 190 
, 197 

■ 2U5 

f 222 

242 
327 
537 
345 
3 55 
3 61 
369 
375 
363 

* 39tl 
t 48 3 
t 419 
t 42 8 
,439 

■ 446 

I t‘53 


Z9 

H 

45 

74 

ai 

88 
1..2 
11 J 
123 
132 
139 
146 
155 
153 
17 .; 
183 
191 
198 

653 

226 

250 

329 

338 

.346 

353 

362 

37£1 

377 

364 

391 

4j6 

42 d 

429 

440 

447 

454 


3 li 

38 

46 

75 

82 

89 

Ijl 


9 

» 

9 

f ^ t/ A 

, ill 
, 125 
, 133 
* 14 
, 147 
y 156 
, 164 
I 171 
, 184 
, 192 
, 199 


212 

227 

2 50 
331 
339 
347 

3 56 
363 
371 
378 

, 385 
, 393 




mm 

6HEPS4 

6HFXE7P , 

6HGAHIF1J 

6 HGXI 7 F 

6 HGZI 7 F 

6 HIA 8 QX 

bHTAa3Y 

6 HIA 87 X 

31 

39 

47 

76 

83 

90 

liii 

112 

127 

134 

140 

149 

157 

165 

173 

IBS 

193 

200 

215 

228 

252 

333 

340 

343 

357 

144 

372 

379 

386 

395 

411 

422 

431 

442 

449 

456 


, 6 HIA 91 Z • 
, 6 HIA 94 X , 
, 6 HI£CONT, 
ybHINDAEPl 
JbHIMDAOi; 
,BHrNDA 09 , 
, 6 HINnA 15 , 
, 6 HINDA 22 , 
, 6 HINDA 29 , 
,BHINDA 36 , 
, 6 HINDA 43 , 
ybHIMDASj; 
, 6 HINDA 0 r; 
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faHiNoarj 

SHlNUni? 
DATA trjAfiL 


6H£f<(OtJdO 
bhlfiD'IDT 
bfiiNor,n 
bHlNUliJV 
oMINDP'JfJ 
bHINGUj** 

6H Ifjn'Ul 
6HrNG-!La 

bHINDirjT 
6HIN0VPG 
6HIP1 
bHiri.Z 
BHNiiTfibc. 
bHPt77.^ 
faHPHITiJ 
6HPSIP0 
6HRA7/'0 
DATA ei.0D( 

464 

47i 

1 

4Su 
4sa 
495 
55 1 
5D9 
5i6 
B2J 
S3. 
b37 
544 
551 
55a 
665 

57<d , 

ELDCtL 


mmm 

6HtNrtA7 3 
t H [HuAol 
t6HINDA4j 
ID .L = 370 
tHlNDGCT 
f.'KINDFLT 
PHliJUGSK 
tHINiUUP 
61 < INLI-P6C 
EHmOPjb 
J-HINlPaS 
tHINU'-’lD 
6HtNiJi'6'6 
6H If4 IJ 3T F 
bHlNUWGT 
f.HiPi 
bHITliW 
e.HiJG41 
tHPHGZn 
fjHPHLZO 
6HPST7D 
tHKJ77N 
K) ■ 


DATA 


rjHJ^nuAb 
6Hr»r’A74 
bHItUJAtlZ 
liHINDAqi: 
5.4)/ 
faHENDCGT 
t-HiriDTPA 
t,HIWI)GI/T 
LHIIJULAT 
hH rNMMHG 
bH.INIjSvb 
f;H HU»K13 
6HINDKZY 
6HXNnf<Z6 
6H END SIR 
6HmDWIN 
Guro 
6HIT11X 
5H0MGPR 
bHPHIAD 
6HPI77R 
6H'IA77D 
bHHEH 


• K=i:53,J7a»/ 
46fl , 459 


46a 

47Z 

4B1 
4^9 
4 96 
5.3 
51m 
517 
5^4 
531 
538 
545 
55Z 
559 
566 
67.1 
L 


379, 


379 ,*Jl6 

583 , 587 

593 , 594 

bul f fud 

688 , 6j9 

bia , 619 

665 i 6eb 

63Z , 633 

638 , 639 

1135 , 648 

657 , 658 

6 , 7 

914 , 915 

6b7 , 669 

679 , 68j 

699 7 A 

719 , 723 

Tic ,1183 

Er)D 

□LOCK JATA UIWZDA 

CaHHUN/ FUO Ik/ N AH£ ( 9 j v ) , LOC ( 9 J 


4 66 
473 

4 77 
48Z 
49C 
497 
5u4 
511 
SIB 
525 
5.i'£ 
539 
5.46 
553 
56 J 
567 
s74 

1,4) / 
lb37 

5 88 
.595 
6u3 
612 
62C 
627 

lu 39 
64J 
652 
659 
R 

916 

671 

682 

1171 

724 

735 


Sf;f!|BSajgM«l!g3i»?J;6BItl8Sn 

bl- lN0A7S,6HinpA76, 6H 1N0A77,6HINDA73 
5HIMUA83,6HIU[JAii4,lirtIN!lAC5,6HINnAtt6. 
6Kr9DA9?,6HINDAg3,6HINaA94,6HINaA95/ 


blflMOCNV 
6LINUFPD 
bMlUDHEr 
6HI90LUF 
&'(T9l)RTT 
rjHI.rJR.,? 
6rtINnRi4 
6 UNOR2C 
bur'^DRsr 
■GrtlKUSTY 
6 ili^OXYS 
OMlTCASc 
bfjITllY 

b.'-'nfiGRT 

oHrSIBO 

6LPI77Ra 

6Pn£77R 

6HR277F 

ft 6 j 

467 
' 74 
4 78 
484 
t91 
498 
5C5 
■^12 
519 
bfi'b 
■i33 
54C 
547 
'"64 
561 
L6B 
575 


1143 
*■89 
59b 
jC 4 
it 3+ 

62l 

,28 

534 

o4t 

553 

6fi j 

nr>3 
317 
6 73 
6 84 
1. 72 
72o 
>b5 


, 57G 

, 58 0 
, 59 , 
, 597 
, 6j5 
, 615 
, 622 
, 629 
, 03 5 
, 642 
, 654 
, 661 
, 911 
5 918 
, 675 
, 685 
I 710 

,1178 
, 766 


,6HnjoncR, 

tbMINDFPR, 

,6MIMDHTL, 

,t.Hrm)LEA, 

,6HrNJGjli 

;ghinorj8; 

,6HINDR15, 
,6HIH0K2i, 
,hHIHnR23, 
,6HrNUSHT, 
,6HIMDXZ5, 
,6Hrrii.K , 
,6HIT11Z , 
,6HOKXGR , 
,6HPHIGD 
,6HPM77R 
,6HQI77R 
,6HRi:77R 


, 461 
, 4n 8 
, 475 
,lu38 
, 485 
, 492 
, 459 
, 5u6 
t 513 
, 52.U 
, 527 
, 534 
, 541 
, 548 
, 555 
, 56 2 
569 


6H0THIN 

uKINllGtik 

ftHINdIDT 

ba INDHAC 

OUlNflC j2 

taHIND«a9 

6H1NDR16 

0HIN0R22 

69INnsCL 

6H IkUTFF 

b8ST6T0L 

6H iTi-iX 

64rVARQH 

6H0HZGR 

6HPHILO 

69 PKND 

69UI77R1 

69 RG77N 

462 
469 
3 65 
930 
486 
493 
3UC 
5u7 
514 
5 21 
52 8 
535 
542 
549 
55 b 
563 
57l 
577 


,fiHlNDOVR 
toUINriGf P. 
■,6HTNDIMP| 
,i,H£NDPLA, 

I r » I T r * ri . . 


* 

, 

1 
» 

I 
« 

t 
I 
, 

, 

» 

f 
1 

» 

, 501 
* >91‘ 
, 598 
, 10 41 
, Die 
, 623 
. 630 
636 
6 43 
6 55 

4 

912 

5 

676 
68 9 
713 
f list; 
t 771 


I I I k J. » I • 

i,H£NDPLA 
r,bMIi)DGi. 3 
I pbHIMnPlO 
i,6HiNI)Rl7 
;,EiMINI)Rj3 
jbHiNOSPL 
.bHINUTSO 
,6HIPC0HT 
,bHrTt..Y 
l,6HNCA9t 
,6HPA77H 
iBHPHlRD 
,6HP3IUD 
,6H0H77R 
,bHRHN7F 

, 463 
. 47j 
364 
479 
487 
494 
Sul 
5u8 
515 
522 
52 9 
536 
543 
55 V 
557 
564 
571 
578 


5B2 
592 
66 J 
f,C7 
617 
624 
631 
637 
646 
656 
662 
913 
665 
678 
695 
714 
729 
773 


pUCQUNT 
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' ivS , 6 ^ 7 )/ 


6HRH0Aj ,f.H«HuSP 
SH«NKHG ,6Ht?MKKL 
6HKHYHU , 6HHN YriL 
6HSIDhP ,6HSIGnu 
6HSTEbTD,6HTA.l 
6HTA-7 ieHTAld 
6HTHL7D ,6HTHT(JD 
6HTIME1 jBHlIHEi 

6HTSTGK 

6HTXE7P 

6HT1 ,BHUH77F 
6HVA77F ,bHVD77F 
6HVB77F pBHVTHEF 
6HH777F1 VfcHXGGGF 
6HXGZ7F ,BHXG77F 
6HYl)77N ,BHYE77F 
BHZEGaF ,GHZE77F 
bHZTJl .t.HKUtRUGiBHODEaUG 
bHaBTYPE,bHMyTPUT,6HMASS 
GAT A (LOC<HJiH=505fbJ7)/ 


f 6Ht?I77R 
>bHSNRHG 
,(jHRPHLF 
,6HSIGN 
,6HTAC2 
iGHTAll 
tbHTHTPJ 
,6HriME4 
,bHTSTGKl,6HT5;77R 
,tiHTYA7P ibHTYn7P 

TbHUPSiF 

,faHVGWUF 
, 6MV777F 
ibHXCGHF 
,6HXI77F 


, 6 . 1 RI 77 R 1 

,5MR^RHL 

,6HPPLZF 

fb.lGlGZn 

,faHTAK3 

;bHTAl4 

fbllTNTRD 

ibUTIMSX 

fbMTS 77R1 

,6i;ryE7P 

ibHUPSTFl 

,BHVG77F 

,6!lV7 7rFl 

,6HXD77U 

,6HXN77F 


, 6HRM77R ,6HHNCR 
fGHRNTP tbHl?HTR 
,6HRP77F ,6HR777F 
,6HGIG7I) ,faHSIG7«l 
t6HTAJ4 ,6rfTAi5 
46HTA77K ibrtTETZP 
T6HTHTTD ,GHT1HE 


,bHTIUPH 
,6HTVACP 


,bBTHAX 
,6KTXA7P 


,bHYGN7FlrbHYGZ7F 
,6HZGH7FlfbHZGZ7F 
&HHPASS 


,faHTZA7P ,6r|TZB7P 
,BHUPSIF2|6^U777F 
j6HVI77F ,6HVH77F 
,6HWM77F ,6HHTR7P 
,dHXD 77N ,6rtXE77F 
,bHYA77P fbilYCGBF 
,bHYG77F ,B^YirrF 
,8HZG77F ,6-tZr77F 
p6HNSHAIN,6iNb2KDY 


774 
733 
79G 
3 il 9 
839 
85b 
ii 9 & 
asB 
898 
9J 1: 
91 1, 
933 
949 
1Z5j 
9b9 
989 
10 -fa 
1 j 2 u 
13 Id 


?75 
784 
791 
812 . 
8 9 u 
8 57 
8 72 
887 
899 
9«4 
. 9 22 
*1248 
i122j 
j 9bu 
1 12 38 
1 1246 
♦ 12 .bn 
il27Z 

4 1^22 


3ATA (rjflHE th» .N=638 
bHEROtto »tHRGK 
eHMOHENTf faHHF 
. 6HP2J ,bHV2i, . 
6HHASS2 rfeHrtUS 
hHNPP ttiHKQ 
&HSn22 ,fcHSD23 
6ri!3Ui4 ,8H3015 
bHSiOai ,GHS2D2£ 
6HS2D13 
fans ' 5 
6H0HT2 


U8b 
» 785 
f 792 
f 815 
, '851 
, 850 
t 876 

I 8 88 

f 12 ju 
r 3J5 
1 927 

7 1212 

1 1224 il22b 

7 9bl , 9fi2 

tl242 t 975 

99J t 992 

lJ-9 ,1^11 

1293 ,1314 

1323 ,1328 

769?/ 

b9HTIRES,6.rPZER0 


,b5SK 

f 

6HRY 

11 

6HRZ 

,1188 


779 

1 

782 

« J’rti 


70 7 

t 

788 

, 793 


794 

f 

795 

, 586 


aib 

9 

818 

, 8 52 


85 3 

f 

654 

, 061 


8B4 

1 

BB5 

, 070 


BOi 

ar 

862 

, 889 


89 1> 

9 

895 

,120 2 

9 

9QS 

9 

9ul 

9 *10 6 


9u7 

f 

9il8 

, 928 


929 

9 

1214 

, 137 


938 

f 

942 


,6HRNGHN 
-.faHPNTY . 
fiHSGIICB 
6.HSTEGT 
BHTAGB 

ohthlzd 

BHTIHE.S 

faHTR77R 

bHTxnrp 

6HTZE7P 

6HU777F1 

6HVP77F 

BHH777F 

bHXGM7Fl 

6HYD77D 

6H.YN77F 

6HZN77F 

6HINTDHP 

BHTHETAO/ 


,bHS2U14 
♦6M0HTD11 
,bfaOHT3 

bHiJ£LTA2,faHD£LTA3 
6H0JELT4,fcHa0£LT5 
&HijrpLc,mrt,rPL3 
6MM ,shics 

6HIB ,6HirO 

6HKP ,bH.TI 

faHALPHraifaHHS 
SHALPHtJSJfaHALPHDL, 

JATA a0C(N2) ,N2=63a,769J/ 
. 1348 ,1349 ,1350 

137 u ,1375 ,1388 

1397 ,14J2 ,1407 


faHVZ jbHIFCJ 
BHA2 ,6HTL 
6HGC ,69CE 
faHRLT ,b9NGELTA 
bM3Dt4 ,BHSD25 
bHdi ,blSS2 
6H52D23 ,6HS2UZ4 
bHSZOlS ,6HS21 . 
bH0HTPl2,630HT0l3 
t>HQHT4 ibHOiTS 
bH0ELTn4,6H0ELTA5 
BHISTAGE,GMPRTt<lN 
bHrsTPl.4, bH 13TPL5 
bHCDCH ,6H35H 
6HHF ,6HHF 
6HNLRI ,6UV5 
BHALPOESjbiilAP 

^ LJ l_I>^ ^ ^ I *1-7 IT t 


6HHCG ,5HO£UEPS 


, 963 
, 981 
, 1 252 
,1266 
, 131 5 
,1333 

',BHH , 

tBHPZERO , 
,6HS2T , 
,6HC2C , 
,BHES ; 
jbHSOll , 
tCH53 , 
,BHSZ025 , 
,6HS22 , 

,6HQHTD14, 
tBHAI , 
,6HBDELTi, 
,6HIPLT , 
, 6 HIN , 
,6HXCH * 
,bHXRF , 
,6HXS , 
vSHVD , 
,6HRFH , 


956 
1232 
963 
1256 
1273 
1316 
1338 

6-?DELTAH 
6-fVZERO 
eSES 2 
6HC2E 
fa-lSB 
6 ^ S □ 1 ^ 
fa-lSA 
64S2D11 
61523 
610HTQ15 
bHBI 
6HODEUT2 
6HISDF 
bHZN 
6HYCH 
6HHRF 
6HTS 
61 DELVE 
6HPGS 


,10 88 
, 789 
, 8G8 
, 83 5 
, 855 
, 869 
, 885 
, 897 
, 9u2 
, 9E9 
,1206 
,1216 
,1226 
T 967 
, 964 
i 999 
, lJi 7 
,1317 
,1343 

'bHA 
,6HC2L 
jbHNVGPT 
,BHS021 
,bHSU13 
t6HS5 
,6HS2ni2 
,bHS24 
i,6H0MTl , 
,6HO£UAi: 
:,6KDaELT3, 
,6HlSTPLi; 
JbHYN ; 
tfaHZCH 

. Aunpi 


,13 55 ,1360 ,13 65 , 

,1301 ,1382 ,1387 ,1392 , 

,1412 ,1413 ,1418 ,1423 , 


DAT 


tft?q 

15 

15.(5 

1S4'J 

155(1 
15/'5 
15 a ^ 

15jB 
1613 
16^6 
^6.1 



,1438 

14 1(. 

,14 65 

14 01 

,1483 

1495 

,1497 

15J9 . 

,1511 

1523 

,1525 

15 37 

,1539 

l=3l 

, 15?3 


1575 
15(53 
I5i,id 
ifiiJ 

K.u’u 

lt>J7 
.l'iJ4 
(NAHt (f.3),rj3 


6h»irY 

bHIIt? ,f.HLO 
5HTSP ,MirKV 
5HIC jf.MJOJpl 

oHrt,; 

6HIT41 ttHTKcl 
6H1 )lL0U ,5MPFALPH 
51iDlL' 3 rujMiue l'ji 
bHPPpjI , hi UP SI A 
6HPiA (6HUELPL 
6HHLR if-HUTU 

6HOc.LTAH,frHCrttC01 
6hUt.lJl- .kIKK 
faHUtL'lCB ,£HflLPaL 
oHCaRT-iP.hHTHRQAP 
DATA (L0C(N<*3 ,Hij=77 


i15 7l 
tl5 77 
,1565 
.lbJ3 
• 1514 
,1521 
, 16 2B 
, 1 o 35 

= 77.., (574 1/ 


\UU 

,1485 
,1 +9'5 
,1513 
,lv27 
,1341 
il5S3 
,1571 
,1176 
,i**a5 

,loL 4 
,1515 
,l'i'e2 
,.lu2 9 


;i§«l 

,1515 
,15e9 
,1543 
, i ‘53 7 
,1572 
,1579 
, 1566 
,lbj 5 
,1616 
,1423 


:i 5 l 2 

,1517 
, 1331 
;i545 
, 15 6 2 
,15 73 
, 158 ij 
, 15 87 
, 16<J6 
, 1617 
f 16 24 


lb<i 

‘ 1647 

^ 165 8 

1665 
Itj 3 8 
I7c7 
173j 
1737 
1744 
175.. 

1774 
16l7 
1826 
1833 
1 8 4 1. 

DATA MAH2 (6 751 /4HCASi</ 
DATA LOG (375)/ 1848/ 

END 

(SLOCK DATA DIR5DA 
C0HH0N/FI)(iJlP/6AHE(g.. 


,lbHl 
, 1648 
tlb'^S 

,16 7J 
, 16 65 
*iru 
,1/31 
,1738 
,17 45 
■, 1752 
* 1 779 
, 16.18 
,13l.7 
,18 34 
1.341 


, l-,ob 

,1637 

i 16 3 8 

,5-<XTU 

,h)iiiro 

,68VXTD 

,6HTL 

,6HTU 

,b8KE 

,6HTiiK 

,6HI8S 

,6H up 

,0.|XRF2 

,6HIT2 

, hUHl 


,61IU“2 

, faH IHRE 

,6HTUK1 

,BHU1K1 

,69THK2 

,6 iPiH 

,6HT5jT 

,t-HUELOF 

,B‘)lt(DLG 

,6((^ra 

,bHUbU)A 

ih'iUtLRL 

,6HaLL«U 

, b'lKF PHI 

,6 ITF 

iGHNOF 

ooHIR 

,6M!<3 

,6HK4 

, bHMDC 

,6HMUU 

jbHDLLHS 

,6HUELRR0 


.j , n r H I 

5HTTn 
LHlIA 
pHrCH 
tMITl 
bHhIfil 
f.MITRc 
bHDELAU 
6)1 DE LOU 
6HPSPSI 
6HOELPU 
bH<2 
6HHBL 


6HAUXiCP,aHPl rCHP,6HYAWAUP 
bHINOICPjbriRWHGR 
,874)/ 

,1543 
, L‘j 5 u 


64PSH2 
briROLLAP 


1642 
1649 
ibn j 

16 71 
1894 
1713 

17 32 
1759 
174 b 

1753 

1784 

1013 

1028 

1835 

1642 


,1 >61 
,l57b 
,1.>93 
ji'^ia 
,1733 
,1744 
,i’47 
,1754 
, 1 76 5 
,1318 
,1829 
,1136 
,1643 


,bH)(nni 

, 6HXR 

,1844 

,16 4 5 

,1651 

,1652 

,lbs2 

,1b 6 3 

,16/7 

, lb'82 

, 17(j J 

, 17 1. 1 

,1719 

,17 24 

,1734 

,1735 

,1741 

,174c 

,1748 

,1749 

,1759 

,1764 

,179« 

,lBLi 

,182 3 

,1824 

,183d 

, 10 31 

,1837 

,18 3 8 

1 1844 

,18 4 5 


DA T A ( )J A ME < K 3 ) , K3=8 75 j (5 -54 ) / 

6HrNDFLX,bHf(H0Db 


1 ,L0Ct9uU ■ ,NCOUNT 


I 6HSKC ,l,HTXM0D 

♦ bHPF , (iHGO : ; GHGODI 
DATA {LCG(K4),K4=a7b,«g4)/ 

; 1B9C ,1893 ,1894 

• 2234 ,22J9 ,2319 

376 J ,386G ,3980 

£KD 


,bHGMASSl,6riGFREQ ,6HSXHPD 
,6HaCP00E,,6'14RHDUE,&HNPTS 


1 ,6HGOD2 rbHIFLX 


,6KSYM0D , 
,6ri0UTH0D, 


nn 

1491 
15j5 
1519 
1533 
1547 
1567 
1574 
1581 
1592 
166 7 
1618 
1425 
It 32 
1639 

6HVHTD 
6HPH 
faUIRS 
bHIHl 
6HTR1 
6HIMK2 
fartOEU'Dl, 
bHPSR 
bHOPHlA 
6HNI) 

6HPD 
bHDtUA 
bHDbUlC 
bHRRAKAP, 
6MXRD1 

1646 
1657 
1654 
168 3 
17..6 
1725 
1736 
1743 
l75d 
1769 
18C6 
1025 
1832 
1839 
1846 


6HSZHC0 , 
6HR0I5 t 


,1914 

,2379 

,3320 


,1934 

,2499 

,39411 


/ 


2134 

37Q0 


O 


OVERLAY (Tola, 2,0) 
program TOLAN2 

GOHHON/CONTRO/fCONTR,CDNTRl,ICO'«T2,ICONT3 
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ORfGJNAt PmE m 
Of: POOR QUALITY 


GO To 19 
CALL AUTSPR 
COHTIMUE 
END , . 

SUBROUTENE AUrs 

‘ AUXILIARY COMPUTATIONS 
INPUT REQUIKED (FkUM DlRCOM? 

XG/FF. YGT?F, ZG77F - LOCAL GfcOCC'iTRIC 0I3PLACEMENTS . ,■ 

XG77rl, YG77fli ZG77Fi, ALE, AlETSij AN2«ANE773»A^E» AM27S1 


COMMON/ DIRCOH/nHi (73 ),T«K,UH2j(**t;tiALPHDtOMgU)fALPHRl 


•AHASS,l3Mit{Etj)t A«LFK ,l)HG(tlT »ritTM',llHb( »«ETARitDH7H47 
•DtLPD,UHrt,iUfeL0a,UH9;itLL'<D,DHiU61i iFXI17P.DM12{23)« 
*GREFFtiiKl5{l7>,HGC7FTUMl4(tiil,i.Nr)iTfctUHld (47 JtPHIPD, 
*Di1l5(^J),PSrPD5QH3b (^>*t} ,RHaAS,0H36 (3lf, 

*SGAMAtUMi6( 75), riHe,nMl7( 6j) ,VA77Fi 
*DMia(V) iVG77F,DHo7(2V),XGW7Fi.[JS19(l2), 

*Y&H7Fl,fiH2l (ie) ,7GH7Fl,nH3b(12j) .ALEftlHeS, 

•ALE7Sl,0H5<illi) ,AH^,nit6q,AM27.Sl,0M33l9), 
»AN£,UMbb,A[J2773,0HJ4{ 4d) , 

*U77 7F,DH2tj{33)fXG77FtnMBj,XG77F7MJHSl{il)i 
»YG77F,nMu2,YG77Fl,nHG3(ll) ,ZG77F,!)H6it,ZG77Fl,OH2 5(53l 
COMMON/OI'*.C.UH/N;ni?UT*nM26(2faJ iUGRf NTIREG (G> , 
ORZtROtbl.IJMZ/dijiHOMtNT (5) •UMZAIQ5) , HU ( 5» , DH2 9( 82 ) j 
^UrtTl(t) ,0rtT2(i.) tUHT3(E5 .OHT5{2).OHT5(12) » 

»QELTA1 , OiLT A2 , 0ELTA3 , OtLTAl^,DEL <A3 , DM3ii ( £<♦) 

COMMON/OlRCOH/ 

lIN,2rU5»,YN(5 > tN( 5J , rCS,GQCH,SSH,XCH, YCHtZCH, 
aiJTSl.lTOsMF.Nf.xRf-lHRFt.nELTAHiKPtTIiHLRE.VS.XSfTS, 
3VAT0,ALPHr0,HS,ALPUeS»lAPtV0,D£.LVe,EPSGS,ALPHD3, ALPHDLf 
4HCG,aLL£P3,RFH,PGS,UtLSIG,RFY,,PHIC,TTDtXTDfHTDrVXTD, 
5VMT0.irR,LD,CA,TL,TU,Kt(Sj ,PM,rsPtTRV, rCHrfOK, ISS, 
6ILRilQ:i,lG(5),XHFl, ITlt 5) ,XRF2,TT2 (S) ,Hi,IHl(5) , 

7H2 t IH2 ( 5) rHRl , IHHl ( 5 ) tHR 2 , IHR2 (5 > , T Ri, IT HI 1 5) , 
«TR2,rTR2(5i,TUKl,It)Kll5)*TUK2tIEK2(GTiDELNHr ^ ^ 

IRFALPH , OELALA, PSH, TST ,n£L0F»O£Lr0i , DELCITO, OELQL, OELQU » IMOLG 


7H2,TH2(&) iHRl, IHHU5) tHR 2, IHR2(5),TRi, iTfil tS) , 

«TR2,rTR2(5irTUKl,It)Kll5)*TUK2tIEK2(GTiDELNHr ^ ^ 

9RFALPH, OELALA, PSH, TST ,n£L0F»O£Lr0i , DELCITO, OELQL, OELQU , IMOLG 
COHMON/DIRCOM/ , „ 

IRFO tDELBA , PSF, RFPSI , OPS lA , PSPSIi, OE LRL, DELRU rRFPHI, OPHIAr 
2PSA ,OELPL.D£LPU,TF(G» J.NDFT5) ,1R(5I ,NO (5> tNLR(5)> MTQ (5) *K2* 

3K3 (5>*K4(Il} ,HQC (5) iP5,nELTAR«0HEC[)l,DH67<4} , HBL (5) , HBQCS} , 
4DELHS,UELHRD,DELA,N£D1,HR, DELQOC;, DM6B, RFALP2,PSH2t , ^ , 
»DELqc;;DELQC2,ALPDL,QH3i (9) , XRtXRDl , HR01,0ELai ,QM33 ( 44) , 
•DQH4^j2J6a) 

INPUT REClUIREU FROM tCEAR 
RGll, R613, RGJl, RG33 

CaMHaN/LGAUTS/RGli, RG13, RG31, RG33, HA (51 , VAXLE (5» 

XR, YrT^ZR position relative TO RUNWAY COORDINATE SYSTEM 

Xr5i, YRUi, ZROt, - VELOCITY IN RUNWAY COOROINATE SYSTEM . 

HRt fiRol ALTITUDE AND ALT. RATE IK RUNWAY COORDINATE SYSTEM 
PSiPOt - YAH RATE IH EARTH AXES FOR P-Y-R SEQUENCE 
PHIPDI - ROW RATE IN EARTH AXES FOR P-Y-R SEQUENCE . 

OOHHON/A‘JTSC/TR»TC,TOX, 

lT0A,TDB,/D(5),I«A,iR!i,IRC,IGAnlDU, „ • 

2KA,KO,X£A,KE0lKT,NAyNN[l,NC,NO(55:,HBA,NaB,NBCf 
3NLRA, NLRB, NLRCtNOA, NUB, NOG, NrOAiHrOB,NTOe 





nc3poooc5nopoocjoncjnooc70 ooo 


tn 


rt E A L K A , tj , tj ft , ^ NIJ , MC » ND » Hf I A , MUU , fJ HC , NL R A , 

INLRU* ULRC . NHA 1 NrJlJ, N D«, N TO A , NTOI3 , fJT QC » 
fHJC|HOL|MnU,Hfi,NTIRE3;HDNtNT|HA, LR»N,NlD1# 

3 HUl 1 1SS 

CaHI10H/AiiTRRC/YI<,Zf-, Yf;01,Zf-;Ql,PrrP01,PHIPDl, 

IVE, VAyfC,A;-IHKL>fJR,r,LP,C0H,LRj.US,mi3 4Hhl.HEAjH£, 

2HtT,HP«,HPI ,f'tIIUc3irX,TH,)<KFUiiKKF01,SxRtAHR, 
3ALPHAd,ALfJ0i,ALPHcf .OELRNtHtTAET.UELRDEiOHf 
APHIE,PHia.ULLF0t,UELriE.ltObLRDl,nb-LPOl, 

5NQ1 ,nMEGTR(5) ,OHT-<Oi( 5) .OKEOrE {5) .PSIE.PSIET 
COHMOM/£Xi.AUT/ADIJmiiSWTljTlHEitf ALPDUl.PNOESiS) 
COMMON/AUrGAC/ALPOKinaOESR,CLRR,ALPDfGORR»DEL«W 

POSITION ANO VELOCITY RELATIVE TO RtlNHAY COORDINATE SYSTEM 

LOGICAL SWT1,SHT2 

DIHENS.rON. LlELTA( = JsOMET l2|5). . 

cOUIVALENCL (DtLTAl.UELTAil) ) ,{f;MTl(lJ ,OHET (1,U ) 

DATA RAD:iEG,DEGPAD/ 5?’. 2057795?. 017A53gg/ 

IPR=1 
GO TCI n 
ENTRY AUTSPR 
IPR = i. 

DlLTS=TIH£-T1MEi 
T IME1 = T THE 

XRsROli^^lXGTTP-HGR) +RG13^2G77F 
YR=YG77F 

2R=HG3**CXG77F-RGR) +P,G33*7G77F 
XRD i=RG 11>X G 77F1 + RG 1 3 » ZG77F1 
Yti01=YG77Fi 

Z.RUl=RG31^fXG77FltRG3 3»ZG77Fl 

H.R=-ZR , 

HRD1=-ZR01 

EliLER angle DER. FO*’ PITCH, YAH» ROLL SEQUENCE 
PSIPDl=o. 

IF.C Ci.-AL2*AL2>.LT.>I, JG0 TO 1 
PSIPni = AL27Sl/3Q-!T(l.-AL2*AL2) 

PHrPtU=(A U*AM2 7Sl/AMZ-AN277S»/UM2»(l.t(AN2/AH2)'^»£) T 
IFIIPR. E'J.. )CAU AIJTPRi 


L 0 


1C TU (jETERhlNE PROBLEM PHASE 


'O 


INPUT RLOUIREDCFROM DIRCOH) 
iro - FC? LAHOING 

ITO NOT = L, FOP TAKt OFF 

HF FLARc. eLTirUUE . ^ 

NF INllICATOR TO STOP AT END tjF GLIDE SLOPE(NF=li 
XRF, HKF - INITIAL VALUES OF OE '.IREU TOUCHDOWN POINT 
IN RUNWAY COORDINATE SYSTEM 
CELTAH- ALTlTUUt. AdOVL HRF FOR I.OLO MODE 
KP ~ niPACT INniCATOR 

Tl - IMPACT TIHL 3tT. IF KP=0, NO TI NEEDED 

NLRI - ilUGATGR To STOP AT IMPACT 

=1, STOP AT IMPACT 

VS, XS, T3 - RUNWAY STOPPING CONDITIONS 

VATO - AIK SPEED FOP. TAKEOFF 

ALPHTO- angle OF ATTACK. FOR TAKf OFF 

MS - ALTITUDE above RUNWAY TO TERMINATE TAKEOFF 

INPUT KdOUIPt-D FROM LGEAR(DIRSOH) ^ ^ ' 

DELTA!, UuLrA£, D£LTA3,UELTA‘i, DELTAS - TIRE DEFLECTION FOR EACH GEAR 


m .3 
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go 


1'3 


11 


12 

10 


14 

15 


16 

17 


C 

C 

C 

C 

C 

C 

C 

C, 

Pn 


INPUT FROM SDFg(OIRGDH) 

TIME, HGC7F, N3TRUT 

IF(rTO.N=..i.)GO TO 2U 
IFCHGC7F.GE.HF)G0 TO 7u 
IFtNF.EQ.i) GO TO 14 

IFMXK.GE. XRF) .OR. (HR.LE*{KRF+DELTAH)) )C0 TO 13 
CALL FLARE (ENTRY t> 

CALL FLAREK IPR) 

CALL ENGINE FAILURE LOGIC 

CALL EHGFL 

GO TO PITCH AUTOPILOT 
GO TO 9j 

. IF(KP,E0.1IGO TO ICt 
DO li i=l,USTRUT 
IF(DELTA(r) .GT.d.lCO TO IE 
CONTINUE 

call FLARECENTRY 2) 

CALL FLAREE UPR) 

CALL ENGINE FAILURE LOGIC 

CALL ENGFL- 

GO TO PITCH AUTOPILOT 

GU TO 90 

KP=1 

TX=TIH£ . 

IFCNLRl-EOiDGO TO 16 

IF( tXROl.LT. VSV.OR, (XRtGT.XS) tOR. 

Cf(TIHE-Tl».GT,TsnGQ TO 16 
GO TO LANJING ROLL 
60 TO flij 
HRITE(6,15) 

FORHATtlJX,16H£ND OF GLIDE SLOPE) 

rNOSTE=j 

RETURN 

HRITE(b.i7) 

FORMAT (luX,2lHAIRCRAFT HAS IMPACTED) 

INOSTEsiJ 

RETURN 

G L I D E S L 0 P e 

INPUT REOUrHEO FOR GL IDE SL OPE (FROM DIRCOH) 
tfO - OESiRLO INt-RT lAL VtLOCITY DOHN THE GLIUE SLOPE 
DELVE - ALLOREQ ERROR IN Vt 
EPSGS - GLIDE SLOPjl ELEVATION ANGLE 
ALPHDS- LOWER LIMIT ON ALPHA 
ALPHDL- UPPER LIMIT ON ALPHA 

TTO - OESXKED THRUSTtINPUT ONLY IF lAP GREATER 


MCG 
DELEPS- 


- UISTAMCE OLTHtEN WHEEL norrOM SURFACE AT 


OR =3) 


■ALLOHED ANGULAR ERROR IN GLIDE SLOPE VERTICAL 
POSITION FROM ORIGIN 


RFH - RATE FEEfl PACK CONTRIBUXIOM TO HEX 
PGS L - PHNGOID CONTROL SEHSITIVXTY^^ - - 
DELSIG- ALLOWEU ANGULAR ERROR XM GLIDE SLOPE 
HORIXONTAL POSITION FROM ORIGIN 
RFY - RATE FEED BACK CONTRiaUTION TO HPT 
PHIC - CONSTANT EULER ROLL ANGLE, FOR CROSS RANGE CONTROL 

INPUT FROM SDFEtOIRCOH) 

V677Ff RHOAS, AMASS,: OREFF, AREFF, XGH7F1, YGH7F1 
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YG77F, ZG77F 

XG77F1, YG7 7F1 , Zr,77Fl 


RSP 


INPUT FFOF LGtAP. tOIRCOM) 


OUTPUT GENLKATfcO HY GLIOE FLOPE 
VE -GLIUb. ilLUPE INEHriflL VELOCITY ERROR 
VftD -ntSIKtO ftiP£,PfcLJ IN. GLIDL SLOPE 

lAP -PVlHLiH PTIALE INDICATOR 

GAHMPP-FLlliHT PATH ANCLE FOR VAL) 

OR -(JY.JAHrC PRELSIJWE AT VAD 

CLR -KLOUILLU lift COEmciEHT IN GLIOE SLOPE 

COR “ORAn COnFFICr-HT ASbOCIATEU WITH CLR 

LR ■ -LIFT AT CLR AND OP 

OR -URAG AT COP Al'in IIR 

THETAR -dJLER PITH ANGLE. FOR REOUIRED GLIDE SLOPE CONDITIONS 
• TTQ -DE.ilWEn THRUST 

HviS -OL-ilRtO GLIDE SLOPE ALTITUDE 

RR -OIGTANCE TO GLIDE SLOPE ORIGIN 

HEA -GLIUE SLOPE VERTICAL POSITION ERROR ALLOWED 
Ht. “ACTUAL GLlDt slope POSITTON ERROR 
HEOl . -H^LATIV.l HATE LEAVING GLIDE SLOPE 
KET -total fiLrUE SLOPE: POSITICN ERROR 
HPT -TOTAL GLIDE SLOPE HORIZONTAL POSITION ERROR 

HPA -GLIOE SLOPE HORIZONTAL POSITION ERROR ALLOWED 

P'UUES-DEalREU tOLLR ROLL ANGLE 

7t) ■ IAP-1' 

VE=VG77F-VU 
TMPl=t.PSG I'-DEGRAQ 
IF{AHSlV:;>,Lt.DELVL»GO TO 71 
THPE-VD*COS (THPlT-XGHTFl 
TN PS=VU* SIN (TM Pi }-Z&HTFl 

VA0=S0HT(TMPE*THP2+YGH7Pl*YGH7Fl+rMP3*THP3> 

GA«HPR-ArAN(-T.iP3/THPe) 

&At:tPRC = &AHHPP*RAUOEG 
QR-.5^RH0AS*VAU^VAD 
CLR=AHASS»GKtFF/ {OP^AREFFJ 
SHTa-. FALdE. 

QDESfi=,. 

76 DO 75 I=i, p 
ALPDGALPD-S: 

. CALL SAC..L. 

CLRR=CLR 
GALL SttCS'i 
ALPDlS=ALHD 
C-JR=CLiRR 

75 COMTXHUE 

■ ■■:LR=■CLR^■QR*AREF■F■ 

OR-CDR^DR^^ARtFF ■ 

THETAP=GAMMPH+ALPOLS*U£GRAD 

TTO = {LR'^SIN(GAHHPRJ +tlR*C0S(6AHHPR) )/COS(THETAR» 

IF(SWTd ICO TO 71 

CLR= ( AHASb^GHEFF+DR*bIN CGAHHPft) - TTO^SIN (THETAR) >/ 
C(COG(GAMHPUTf}R*AHhFF) 

■ iWT2=. TRUE. 

GO TO 76 

71 H&:>=APS (XG77F-fiGH} '»TAN(THPl>+HCF 

RH=SQ'<T ( (XG77F-KGR) *^2+ZG77F*ZGr7F> 

H£A=Rp*UtLL?S*iJEGRAD- 

HE~HGC7F-HGS 

^ KED1=-ZG77FH-XG77F1*TAN{THP1) 

Q :het-kl-i-rfh’':hedi-. \-',- 
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72 

73 

74 


20 


.21 


22 

23 


IF(ALPaES.GT.ALPHrJUALPDES?ALPHCL 
HPA=RR'^UELSIG»tlEGRAD 
HPT*VG 77 F+KFY»YG 77 F 1 
IFrHPT.GT.HPAiGO TO 72 
lF(HPT,l.T.(-HPfl)JGO TO 73 
PHIQES=a. 

GO TO 74 
PHIOES=-‘PHIC 
GO TO 74 
PHID£S=PHIC 

CALL ENGINE FAILURL->LOGIC 
CALL £MGFL ■ 

;IF(IPRiEQ,v»CALL AUTPH 2 
CO TO PITCH AUTOPILOT 
GO TO gj 

T A K E 0 F F R G L L 

INPUT REQUIRED {FROM DIRCOH) 

VATO -AIRSPEED FOR TAKEOFF 

ALPHTG-ANGLE of attack for TAKEOFF 

HG ■* ALTITUDE ADUVE RUNHAY TO TERMINATE TAKEOFF 

INPUT FROM SUF2(UIRC0M} 

VA 77 F 

OUTPUT GENERATEO 

ALPDES- OESIFEU ANGLE OF ATTACKUNPUT HMEM TAP GREATER OR « 3 ) 
lAP -PROBLtH PHASE INDICATOR 

IAP =5 

IFtVA 77 F,LTaVATOIGO TO 21 
IAP:=6 

ALPOES=ALPrtTO 
IFTHR.GT.HS)GO TO 2 Z 
CALL ENGINE FAILURE LOGIC 
call ENGFL 

GO TO PITCH AUTOPILOT 
QOESRsj, 

GO TO: 90 . 

WRITE (Gt 23 lHP( US 

FORMAT! lH.it 9 X, 42 HALTITU 0 E ABOVE RUNWAY TO TERMINATE TAKEOFF/ 
►SX.SHHR = ElB.atHjXfGHHS = EIS.'II ' 

IN 0 STE =0 
RETURN 


TSP 

TRV 

TCH. 

TUK 

iSS 

ILR 

-ICS 


L A N 0 I N G P C L L 

INPUT REOUTREO FOR LANDING ROLLIFRCH DIRCOH) 
" TIME AFTER IHPACT TO STuGE SPOILERS 

- TiHE AFTER IMPACT TO REVERSE, SIGNAL 

- TIME after IMPACT TO CHUTE SIGNAL 

- TIME AFTER IMPACT TO HRAKE SIGNAL 
- b., SPOILER SIGNAL INITIAiriATION 
= U« reverse SIGNAL INITIALIZATION 

0, CHUTE SIGNAL IHITJ.ALT 


C 

g 


i unui c. i j'.huuh ■ x i 

IBS=D, BRAKE SIGNAL INITIALIZATTON 


TIME 


INPUT FROM SDF2tOIRaOH3 


A-77 


e 

e 


83 


81 



19 

25 



OUTPUT GENiLRATtD 
iss=i .5 iLR=i, rcs=i, ias-1* 

IAP=4 

T.{=TIHE-ri 

TRk::TH 

IF£TP.&E.TiPM5S=l. 

Ih (TR.Gt.TRVJILRsl 
IF( rR,(.E.TCHMC:s=l 
IF(rR.r,E.THK)GQ TOB t 
IF t IPR. tU. . J CALL AUTPK4 
GO TO 18 
IflS=l 

IFtlPR.EfJ.ulCALL AUTPIi4 

BRAKE FAILURE LOGIC 
INPUT REOUIRED FOR CRAKE FAILURE LOGIC tFROH DIRGOH) 

Impact to stage brake conoitions 

lyKltlJ A^kAV ASSOCIATED WITH T’JKl 

TUK2 - ijECOHU TIrtt after impact To stage brake CONDiTlOhS 

I8K2(I) A-tRAV ASSOCIATED WITH TBK2 
NSTRUT- NO. OF STRUTS 

output GENERATED FOR LGEAR AND AUTS 
iBa> - , 

lF<TH.LT,rFJKi)GO TO Z& 

00 19 Ii!l,NS7RUl 
IB I) 

IFiTR.LT.rDKcJGO TO 18 
□a 26 1=1,MSTRUT 
IBtIJ-I0K2(I) 

CALL engine FAILURE LOGIC 

CALL ENGFL 


PITCH autopilot 

IMPOT REOUIREti FOR PITCH AUTOPILOT(PIRCQH) 

delqn -nominal horiiontal stabilizer trim position 

RFALPK-RATr. FEEU H«uK FUR ALPKRf,’ 

OtLALA-ERROR ALLOHtO IN ALPHA CONTROL 
P3H “PILOT sensitivity IN ALPHA OVER CONTROL 

TST -TIHl after impact AT HHIf li HOSE OVER BEGINS 

DtLOF -FliJAL OLLUn OH END OF NOSE OVER 

O-LFOI-HURIZONTAL STAPLIZER RATE COHMAND IN ACHIEVING DELQF 

DELaTO-HOUZI.JTAL STABUTZER POSiTION FOR TAKE OFF 

OELQL -LURlR limit ON OELQUE 

DELOU -UPPck LIKiT ON UELOOE 

TAP -PROllLEH PHASE INUICATOR 


INPUT FROM SUFE(orRCOH) 

OELTS, AUPMRlt ALPHD 

OUTPUT GLNERATtO ()Y PITCH AUTOPILOT 
DELON -MJHINALHORIZCNTAL STABILIZER TRIM POSITION 
ALP.HA.E-ANGLE OF ATTACK POSITION ERKOR\ 

ALFOOl-RATt OF CHANGE OF ALPDES 

alph^e-angle of attack relative rate error 

ALPHLT- TOTAL ANGLE OF ATTACK ERROR 

DZLaOE-DuSIRCD HORIZONTAL STABILIZER POSITIONtCIRGOH) 
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97 


96 


93 


95 

9Jf 


91 

9e 


O 


ALPD^ALPULS 
CALL SACSiv 
IFCIAP.lt. 2)00 TO 97 
RFALPHsRFALPc 
PSH=PSH2 
OELQCsLiELOGt 
ALPHA£=ALPHD-ALPJcS 
IFCDELTS.Lt.l. E-6)G0 TO 96 
ALPQUI-CALPUES-ADOIHD/OELTS 
IF(AOStALPODl) .GT.ALPUL)ALPDDi=0. 

AC01Mi = ALPUE.S 
ALDai-ALPQDl 

ALPHHL = ALPHKl*'rfAOOt;r,-ALPODi 
ALPHt.T = ALPHAL+RFALPH*ALPHRE 
0EL0UE=0£mN 
SIGNM=SIGHtl.,ALPHAE) 

IFCABSCALPHfT) .6t,DELALA)OtLClOE=-DELQN*PSH»ALPHET+SIGHN*DELClC 
GO TO 92 

IFtTP-.LE.TSTlGO TO 99 
THPl=OE.LFOi.*<TR-TST) 

IFt((itL()I-OELaF).G£.d.)GO TO 9k 

□ELGOE-UELUI+THPI 

rFCDELQOE.GE.DELnP) DELQOE=DELQF 

GO TO 92 

DELQI=0EL90E 

C;o TO 92 

OcLU0E=DELai-THPl 
IFCOELUnE.LE.OELGF) DELQaE=DELQF. 

CQ TO 92 
06LQDE=UELQT0. 

IFCOELQOE.LE.DELQU DtLODE=OELQL 
IFCDLLQtJE.GE.OELQU) Dt-LCOE=OELOU 
IFCIPR.EO.DCALL AUTPR5 

YAHAUTOPILOT 

INPUT REOUIKEO FOR VAH AUTJPILOKDIRCQH) 

PFB -RATt FEEO HACK FOR SIDESLIP 

HELOA -Slot SUP ERROR ALLOWED . 

PSR -PILOT SENSITIVITY IN SIDE SLIP OVER CONTROL 

RFPSI -MATE FEED RACK FOR PSIE 

DPSIA -EULtR YAM ERROR ALLOWED 

PSPSI -PILOT SENSn lUITY IN EtJLZR YAH CONTROL 

DtLHL -LOWER HLODEP LIHIT ON DELRDE 

□ELRU -UPPER RLOOER LIMIT ON OEtRDE 

lAP -PRUULEH PHASE INDICATOR 

INPUT FROM SDF2(DIRC0M) 

DETAD,BETARi,PSIPD 

OUTPUT GENERATED BY YAH AUTOPILOT 
DtLRN -NOMINAL RUOUER TRIM POSI’>'ION 
BtTAE -SIDESLIP POSITION ERROR 
BtTAET-TUTAL SIOL SLIP ERROR 
DELRDE- DE3IREU RUDDER POSITION 
PSIE -EULtR YAH ANGLE POSITION ERROR 
PSIET -TOTAL EULER YAH POSITION ERROR 

CALL SACSll 

DELRN=DELRNN 

IF CrAP.GT, 2>GD TO lUi) 

B£TAE=BETAU 

UETAETsHETAE+RFa^^DETARl’RAODEG 
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luO 


lai 


1U2 

1Q3 


33 


C 

C 

C, 

c' 

C 

C 

C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


c 

G 

c 
c : 

CQ 


T) .Gc..UCUriA)0£LRUes<3£LRN*PSR»BETAET 

GO TO iJl 

p5ie=p5ipj 

PSIET=PSI£+RFPGr*PSIPni*RAnOEG 

UcLRClE=Ui‘Lf.N 

IF I ABS( PilbT » . G£.!JPS1AJ DELPDE=D£LRN+-PSPSI»PSIET 
IFtOfLRUw.LT.nLLHLl JcLrtDE= UELRL 
IF(aELt<au»GT.Oi:LRU)OELiiDE=tJELRl‘ 

IFtlPR.ud, I, JCALL AUTPHG 

R 0 L L A U T 0 P I . L 0 r 

INPUT RLCIUIREU FOR ROLL ALTOPILOKOIRCOHl 
RFPHI -ROLL ANGLL RATl FLEDRACK 
DPHIA -ROLL ANGLfc LRRQR ALLDHEt* ■ 

PSA -PILOT SENSiriVLTy IN ROLL OVER CONTROL 
DELPL -LOWER AILtROM LIMIT ON OELPQE 
DELPU -UPPtR AILERON LIMIT ON DELPDE 
lAP -PRiJliLEH PHASE INOICATOR 

IhPJT FROM 30F2CDIRC0M) 

PHIPO 

OUTPUT GLMERAOtO tlY P-OLL AUTOPILOT 
PHIE -ROLL ANGLE LPROR 
PHIET -total POLL ANGLE ERROR 
OELPOE-rjd^lRfcO AILERON POSITION 

IFTIAP.GT.A JGO TO 1J2 

PH rE=PHIPi)- PH ICES 

PHI£T=PHlE+P.FPHI*PHIPOl'fRAUDEG 

IF!ADS(PHIET).LT.nPHIA)GO TO 11)2 

0£LPDt=PSA*PHIET 

GO TO 1G3 

QELPDE=i3. 

IFTOELPOE.LToOELPU UELPOE^OELPL 
iFtOELPnE.GT.OuLPUJ Dt.LPOE=OELPU 
IFCIPR.EQ.i-JCALL AUTPH7 

CALL THROTTLE AUTOPILOT 

CALL THAUTS (IPR) 

BMAKE AUTOPILOT 

INPUT REQUIRED tFROH DIRCOMJ 
MBCm- BRAKING CONSTANT FO? SIRUT^I 
PO - P£P CENT SKIB FOR CONTI OLLEO BRAKING 
DELTAH- PER CENT SPEEU ERP.OR ALLOREU 
OHECiUCrS-ACCELERATION TO OMEGTRtlJ DESIRED , , 
HBLIII- LBHEP BRAKING MOMENT ALLOWED FOR STP.UT I 
HBUdJ- UPPER BRAKING MOMENT ALLOWED FOR STRUT I 
HBCl) ■? breaking MOMENT INITIALLY READ IN 
N5TRUT- rUJMHER OF INOEFENDENT STRUTS CLGEAR HOD) 
RZEROdl- RADIUS OF TIRES ON EACH STRUKLGEAK MOD) 
NTIRESII) - NUMBtiR OF TIPES ON EACH STRU.TtLGtAR MOD) 
MOMENT (I) - MOMENT OF INERTIA OF SINGLE ROTATING 
WHEEL ON EACH STRUTtLGEAR HOOt,^,;^ 
DELTACI) - TIRE UEFLECTION FOR EACH GEARtLGEAR MOD) 

OUTPUT GENERATEO 

OMEGTR(I) - UESIREO WHEEL SPEED FOR PD FOR STRUT I 
OMTRDl(I) - DESIRED WHEEL SP££[vDEGELLER FOR STRUT I 
OMEGTEt I) - WHEEL SPEED ERROR for STRUT I 


A-80 



uuuuucauuouol 


.0*'5WAL PAet W 

OB POOR QUALITt 


go 


HB(X) 


BRAKING MOMENT FOR STRUT I 


OUTPUT GENERATED FOR LGEAR (IN DIRCOMI 
OHETfl,!). 


hZ 


40 

45 

46 

47 

41 

40 


o 

( 'i 


INPUT REDUrRED''JFROH LGEAR) 

HA i D ,DHET ( i, I > , VAXLE II» 

INPUT REQUIRED SDFZiOIRCOP) 

AMASS, FX37P 

no 4G I=i,NSTRUT 
IFdnS.NE.DGO TO 41 
IF (IHt in42, 43,44 
DMtTCl,I)=-: 

GO TO 4i 
HadJiQ. 

GO TO 41 

IFMDtD.GT.DGO TO 45 
TMPl=T(l.-Pa)/IRZEKO(I)-OELTA(l> ) 
OHEGTRlI)=WAXL£(I>*TTlRi 
OH TRQ1M»=FXB7P*TMP1/ AMASS 
DHE&TEtI>=OMETtl,I>-OMEGTR(I) 

THPisil. 

IF(AaSCOHET(l,I)).LE.l.E-lt)GO TO 40 
TMPl=AtiS(OHET<l»I»)/OHETtl,I» 

IF(AB3« OHlGTE( I)) .LT.AOS{OELTAW*OHEGTRm)) GO TO 46 
IF TOHEGTc ( I) . G T . U . ) GO TO 47 

Ml{I)=THPi* (HA <I)-OMECDl^HOHEN7tI) *NTIRES(I») 

CO r 
MB ( ; 

GO TO 41 

MO ( I) =TMP1* tMA n ) “OMTRDl (I) *M()HENT ( I > *NT IRES ( I> } 

GO TO 41 

M3(I)-TMPi*(MAm+OMECDl'fM0MEN’' CII •NTIRESII)) 

IF { MDCir. LT , MOL ( m HO C I) -MBL ( I) 

IFT MO ( I» . GT . HHUT IH HO 1 1) =HQU ( I) 

CONTINUE 

IFaPR.EQ.j).GALL AUTPR9 


TO 41 
tI)=HBCtI> 


C 0 N T P 0 U 


RESPONSE 


INPUT REOUIREoTFROH OTrCOH) 


DELPD - CONTROL SURFACE UEFLECTION ( INPUT 

SUIfFACt DEFLECTION {INPUT AND OUTPUT J 


AND OUTPUT) 


T ION (INPUT A ND OUTPUT) 
TME RATE 


□ELQD - CONTROL 
DELRD - COHTPQL surface 
DELHS - HORIZONTAL STAOLIEER 
OELRRD- RUDDER TIME RATE 
DtLA - AILEKON TIME HATE 
NEOl- ENGINE TIME RATE 
IN - NO. OF ENGINES 
CELTS - MAXIUH integration INTERVAL 

N(I) - THkoTTLE POSITION FOR EACH INGINE< INPUT AND. OUTPUT) 
OELQDl-OELHS 

IF(UELaO£,LT,ncLQQ)OELaDl=-DELHS 

0ELRDi=0£LRRD 

IF (DELRDd.LT. DELRD) DELRDl=-OELRRO 
D£LPD1=D£LA 

IF(DELPOE«LT,OELPD) DELPOtx-DELA 
DO .5? .1=1, IN 

i I . 

52 


^ . :) .EQlC,)GO TO SI. 

irtSHTllGa To 52 
XF{ND(f)} 56,50,50 


lF(PND£S(I))S2,Sg,59 
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II 

GO TO Dj 

S'* NOKIIsN-Ox 
GO To 3J 
5i NCIJs., 

N[)ltIJ=U. 

50 CONTINUt 

SHTl=.FAL5t. 

DO SS 1=1| IN 
55 PMOES<I>=i^tJ(n 

IF(ABS(OELU01*OELTS) , GE .ABS (OCUiIDE-DELQQ ) ) GO TO 60 
OELQU=£)£L0D+GEt,QDl»DELTS 
GO TO Dl 

6G DELQD-OELaOE 

6* IFtAQS(gcLNai^‘DEUTS>.GE.ABStDEL‘RDE-DELRD)>GO TO 62 
Di-LRDsiJtLRD + DELROl^DELTS 
GO TO 6J 

62 DEtRD-nELRQE : 

63 IFTASSlOELPOi+OEUTJiJ .Ge.AaS(OeLPOE-DELPDI)GO TO 6^ 
OELPOsGELPO+LELPOl'^OELTS 
GO TO 65 

•64 OELPDsOELPOh 

65 DO 67 T::i,lo 

IF(AUS(N01(n*OELT6} , GE« A8S (N0( r > -N (I )) ) GO TO 66 
Nil) =N(I)fHUl(I) *OfeLTS 
r#o TO fir 

66 Nm=NDtn 

67 CONTINUE 
IFl IPR.EO.lI'CALL AUTPio 
RETURN 
END 

SUBROUTINE FLARdiUPR} 

EXTERNAL AGIN 

F L A N t 

Input peguikluifruh niPCoH} 

XTD - INITIAL SELECTED TOUCHDIHN 

HTO - INITIAL itLECrtO TOUCHffOHN 

VXTD - INITIAL GCLECTEf) TOUCHDOWN 

VHTD - INITIAL SLLE6TE0 TOUGHU3HN 

HR - IF=C, initially SET XRF, H«F, 

HIO, VXTu, VHTO 
SUSPbCTEO LANDING DISTANCE 
NOUntR OF INCREHENTS/OEG IN ALPHA SEARCH 
LOWER THRUST LIMIT ALLOWED IN FLARE 
UPPER THRUST LXHIT ALLOWED IN FLARE 
MAX, TAIL DOWN INTERFERENCE ANGLE AT TOUCHDOWN 
LOWER LIHIT ON ALPHA 
UPPER LIHIT ON ALPHA 


CONUITIONS 

CONUITIONS 

CONDITIONS 

CONDITrONS 

XRFDl, HRFDl TO XTD, 


LD 
UA 
TL 

ru 
PH 

ALPHDS- 
ALPHDL- 
HR 

INPUT WEQUIREDCFROP LGEAR-D IRC OH) 

RLT - RUNWAY LENGTH (USED ALSO IN LGEAR) 

ERDEG. - RUNWAY ELEVATION ANGLE IN nEGlUSEU ALSO IN LGEAR) 

INPUT RLCUlHbOlFPUHSnFZ-DIRCOM) 

AMASS, OYNPP, ARE FF,HTR7P 
SGAMA,GAHru,VGrrF 

COHMON/OIRCOH/OMl (136), AMASS, DM2 (25),AREFF, 


_ uunnuM/uiM, un/uni !3,ooj,fttiB2is,un:; 

O »OH3 ll<Ji),IJYHPP,PH:L9 tSaJ,GAHrO,GH4 ( 391), 
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T rX-TH CONSTRAINT 
CONDITIONS 


IS 


11 

O 


C0HH0NADI‘<C0H/RH9 tJC I ,X»iF, HRK,DH13 {111 » , ALPOtS* IAP» DH1613 J» 
»aUPH05»ALPHDLVCHlJ<?),TTD,XTU,H:iJ, _ ' 

*VXTD,VHTD, lIf«;LD,DA,TL,TU;DHli(S» , PH,DHi2{ 169 ) tHR» DHl^f {i£l * 
*Xft,XRDl,HR01,0Hirt46) »OnH2ti(<!06i3) 

INPUT f'aOUlRtD(FPOH AUT5) 

XR, XRUl, HHL’l 

OUTPUT GENERATED HY FLAKEl 

XRF - ACTUAL StLLCTEO TOUCHDOWN CONDITIONSCDIRCDH) 

HRF - ACTUAL SELLCTtU TQUCnOOWH CONDITIONSTDIRCOH) 

XRFDl - ACTUAL StLLCTtD TOUCtlUCUN CONDITIONS 
HRFDl - ACTUAL SELLCTEO TOUCHOOt<N CONDITIONS 
TX - TIME TD rOUCHnOHN X CONjTRAINT • 

TH - TIME TO' TOUCHLIQHN Y CONSTRAINT ^ 

DH - INCRLASE OF TOUCNOOHN POINT PAST XTO* 

R3R - TOUCHOCHN ALTITUDE RATE REQUIRED TO Hg 
AXR - REOUIPED ACCtLERATION TO MEET TOUDHDOH 

AKR - REQUIRED ACOELcRATION TO MEET TOUCHUOHN CONDITIONS 

gamapd- airspeed flight. path anfle relative to RUNHAY 

TTD - REOUIREO THRUST SATISFY AXR(DIRCOH) 
lAP - PROHLEH phase indicator (DIRCOM) 

ALPDtS- DESIRED ANGLE OF ATTACKLDIRCOH) 

COMMON/ AUTSC/TR,TCtTDX. 

1T0A,TDH,T0(5) , IRA,1RB,IRC»ICA,TCB, 

ZKA,KBf KEA, KEB^XTtNAfNNB tNCTNOlSl t NRA tNBQ iNBC* 

SNLPAjNLRBr NLRC»NDA,NnntNDC,NTQArNTOD« NTDC 

COMMON/ AUrPRC/YR,ZRiYRDl»ZF;Dl,PSIPDltPHIPDl, 
l.VE TVADTGAHPRDtQR,CLRtCDR»LRfCRtHGS »RRiHEA.HE, 
2H£TBHPA|HPJ.PHIUES,TX,THtXRF0i.HRF01iiXRf AHR, 
3ALPHAE,ALPJUl,ALPHtT,DELRN,BETAET, DELROE bDH, 
4PHIE*PHrET,UELPDE,DEL001,0£LRDtjDELPOi, ^ 

5NDi(5)TCME&TR(5) ,OHTRDl(5) tOHEGTET 5 ) ,PSIE»PSIET 

COMMON/ ACTS AC/ALPDRl,aDESRtCLl»AlfCDliDELRNN 

logical SNTl . . , 

DATA RAEiniG,DEGRAD/57,29577g5,.fll745329/ 

IAP=2 

. IFdIR.EQ.UGO TO 10 
IXR=1 
XRFsXTD 
KRF=HT0 
XRFOi=VXTD 
HRFOl-VHTD 
THP1=XRF-XP 
IHP2=XKD1+XRF01 
THP3=HRF-riK 

TMP^»=HHFDi^HPDi ’ 

THP5=TMPJ*THP2/THP4+XK-XTD 

rX=2,*TMPl/TMP2 

TH=2, *^HPd/T^1P^ 

IFtrX-TH>llf3Q,i3 

0H-TMP5 

IF { (LDMIH) ,GT,RLT)GO TO 14 . 

XRF=XTUfOH 
TMP1=XRF"XR 
GO TO 3d 
XRF=XTUfRLT-LD 
THP1=XRF-XH 

HRFUl=THR2''rMP3/THPl“HR01 
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12 

30 


IF{I3H,LT. J. J DH=J, 

X^F=XTD4-QH . 

FMP1=XHF-<R 
TX=2.*TMP1/THP2 
IF{TX,LE.TH)GO TO 30 
RSP=2,*TMPJ/TX-HRD1 
IFCRSR.GT.o . >Cn TO 12 
HtiFDl=R<;R 
GO TO 3- 
HRFDl=ui 

XRFUl=HRlU*THPl/rMP3“XRDl 
THP2=XRl)lfXRKt]l 
tHPt*=HRFUH-HP(U 
flX«=CXRF)U-XPtU) *THP 2/(2,*THPll 
AHR= ( HR FU^- IIPI) 1 J * TH PU/XZ THP3) 
GAHc:PH=tGAM7n-r.i-:ueC,)»|]EGRAD 
THPl=SrNtGAHtRRI 
THP2 =COj{OAHFPR> 

Ql)E5R=ALPnRl+ {AHR»THP2^AXR*TKP1>/VG77F 
GAHHAOi=AS 1N (SGAHA) *PAUDEG 
GAHAPn=GAHHAL-tPU£G 
GAHAPR = Jt.ij"'AlJ»GAHAHU 
TMPl=aiNtliAHAPR( 

TMP2 = CUi tiiAHAPR) 

E-tRArj=cR JiG*L‘£GRA0 
TH Pi= HT R7P* SIN ttRRAD) 

THP4=HTR7P*GDS (ERRAO) 

THP?=AMA.i3*AXR 

SRTl=.FALiti 

Al-SLPHDS 

1 CALL SACS TO FINO CLl AND CD! FOR ALPHA s A1 

5 CALL SACSlJ 
CALL SACSd 

Ll = CLl^^Dyt4PP♦AP£FF 
Oi=GUl*DrHPP*AREFF 
THP6=0tGRAD* {Al+GAMAPDl 

TTH= (THP&FL l^^THPl+01*THP2+THP3} /COS (THPe» 

IFtTTH.LT.TU TTH=TL 

IF(TTH*Gr.TU)TTH=TU 

IFFSHTDGD TO 6 

TTD=TTH 

ALPOES=Al 

6 AX= £TTri*»G0S(THF6J-Ll'^THPl-01*»THP2-rHP3>/AHASS 
AH=(TTH*'irN(THP6)FLi»THP2-Dl*TMri-THPAJ/AMASS 
TAE=SQRT((AXR-AX)**2+(AHR-AH)**?) 
rF(SWri}GO TO 7 

A£=TAE. 

SWTi=.TRU£. 

r IF(TAE.GT.A£)Ga TO 8 

Aii=:TA^ 

TTO=TtH 
ALPQ£S=Ai 
8 A1=A1+DA 

if(ai.l£.alphdl>go To s 
PHIOLS=u. 

IFTIPR.EQ.ii »CALL AUTPR3 
RETURN 

ENTRY FLARE2 

GAMHAD=ASIN(SGAHA)*RAOaEG 

GAMAPD=GAHHAO-ERnEG 

IAPi3„ 

^ PHlOES=j. 

O IF( (ALPOtSf GAHAPD).GT,PH) ALPDES=PM-GAH.APD 
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UI£TflRl,nM7’<147) t 

rF>(D7P,DHl2l23) 
PS IP Of 




10 


2Q 


30 


C 

c 

c 


c 

c 

c 


40 

O 


D5HU£LQUf‘iH'''^L'?DfbHDEt.PD/ 

W-ilTE Tirut flNi) AUXILIARY COMPUTATIONS OF AUTS 

CALL STFH j,l, TITLE I 
IF ( AUX I CP , tU . u > WtTU «N 
CALL LlNcSCE) 

HRIIEtb,!.) 

t“ 1-1 n «4 * 1* # ^ .r 


FOPHAKajX, 2iiHAi)XILIARY 
CALL STFL(2tfl»PRTU 


COMPUTATIONSJ 


P3P010-PSIP0i*57. 20 57795 
PH0dlD = PHIPDl*b.7.E957795 

GALL :>TOVAK(fl,XP,YP,ZR,XRDl,YRD-oZRDl,PSPDlD,PHODlD) 
CALL STFL(„t1,CU) 

RETURN 

GLIDE CLOPi. PRINTOUT 

ENTRY AUTPR2 

IF t haul DG. t,O.J( RETURN 

CALL LIN-i'tl) 

HRirEtL, 2 .» 

FUF.HAKbjXTllHGLIOL SLOPE) 

CALL STFL tE ,a, PRT2) 

STFL («; ,fl,MRT2(9) ) 

STFL Ct, 1,PRT2{ 171 I 


CALL 

CALL 

CALL 

CALL 

CALL 

CALL 


STQVAP t P , VE,VAn,GAt1PRD|QR,CLR, ALPOES,LR,OR) 
STOVAPIU, TrO,HG3,RR,HEA»HE.HEf,HPA,HPT) 
STFUl ,l,PHrOLS) 

SIFL(^,1,UU) 


RETURN 

FLARE tNTRY NUMFJLR 1 

ENTRY AUTPF3 
IF{MANLQD.cU..)R£rURN 
CALL LlN-i(i) 
HRITEtfrTJj) 

FORMAT (a3X,bHFLAR£) 
CALL SIFL BiPRTji) 


CALL STFL(t,6,FRT3(9) > 

CALL SraVAFla,TX,TH,XTOTHTDtVXT'J,VHTa,XRFtX 
CALL S TOV AR ( a , HRF , HftFDl, AX R, AHR» ALPDESi TTO, 


CALL STFL(«,1,0U) 
return 

flare ENTRY KUHOtR a 

ENTRY AUTPll 
IF tMANLOU.r.Q .u ) RETURN 
CALL LXNtSU) 

HRITE(r>,jj) 

CALL STFL f£f jf PRTAJ 

GALL STaVAK{jjALPOfcS,PHrDES>TTOrOUiaU,QU,DU,DU) 
CALL STFLI-j, liUU) 

RETURN 

ENTRY FOR PRINTING LANDING ROLL DATA 

ENTRY AUTPRA 
IFIHANLOG.lU.uJ RETURN 
CALL LINES C2) 

WRITE (bi'tJ ) ISS,rLR,ICS,IBS 
FORHAT<ft-X, 12HLAND1NG R0LL/37X,bHlSS = 
CljX,bHXC‘; = Il,ldX,6HIGS = ID 


XRFOl) 
PHlDESf DM I 


F2. DtlOX,6M ILR = Ilf 
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6 Sth II llj ¥fjf DU, OU, DU, DU, pu, OU» 


CALL STFL(u,i, 0 U» 

KEfURN 

\ . ENTRY FOR PRINTING : PriCH AUTQPII OT DATA 

ENTRY AUTPKb - . 

IF (PITCHP.EQ.J) RETURN • 

CALL LlNESd) • 

HRlTE( 6 , 5 u) 

50 FORMAT ( 5 B 3 <, 15 HPrTCH AUTOPILOT) 

CALL STFL( 2 , 6 jPRT 6 J 
ALPHni=ALPHRl+ 57 tS 9577 g 5 

CALL ST 07 AR( 6 ,OELON,ALPHAE,ALPHni,ALPOOl,ALPHET,OEUaDE# 
IDU.OU) 

CALL SrFL(t,l,DU) 

RETURN 

ENTRY FOR PRINTING YAH AUTOPILOT DATA 

ENTRY AufpR 6 

IF( YAHAUP.EQ.vIRETURN 

CALL lines ( 1 ) 

HRITEtuVDj) 

60 FORMAT C 5 BX, 13 H YAH AUTOPILOT) 
call STFLfl, 7 ,PRTT) 

BET ADt=BETAftl* 57, £957795 

CALL STDVAR( 7 ,UELRN,DETAD,BETAD;.,flETAET, 0 £LRDE, . 
1 PSI£,PSIET,DUJ 
CALL STFLU ,l,OU) 

return 

ENTRY FOR PRINTING ROLL AUTOPILOT 

ENTRY AUTPR 7 

IF ( ROLL AP.EQ.j) RETURN 

CALL LfNEELi) 

HRITE(G, 7 U) 

70 FORHAT( 55 X,iAHROLL AUTOPILOT) 

CALL STFL£l, 3 ,PRTfl) 

CALL ST 0 tfARC 3 ,PHrE,PHIET,DELPDE, 0 U,DU, 0 U,DU, 0 U) 

CALL STFLiatlloU) 

RETURN 

entry FUR PRINTING THROTTLE AUTCPlLOT 

•EtfTRY AUTPR 8 • 

IF (THROAP. EO.il) RETURN 
CALL LINES (-3 ) 

HRITE( 6 ,Bj) . 

80 FORMAT (AaXtlBHTHROTTLE.AUTGPILO’’) 

HRITE( 6 ,aif (Nn(I),I=:lrIN) 

81 FORMAT ( 2 iX, 9 HNC{IN) = E 15 . 8 , 4 ( 5 L,E 15 . 8 ) ) 

HRrTE( 6 ,B£) rTD{r),I=l,IN) 

82 FORMAT ('ElX , 9 HTD ( IN) = £ 15 . 8 , 4 (SX , E 15 . 8 ) ) 

RETURN .... 

4 . 

I ENTRY FOR PRINTING BRAXE AUTOPILOT 
ENTRY AUTPR 9 ' 

IF(DRAKAP.tQ.Q) RETURN 1 

CALL LINES ( 2 ) 


C 

C 

C 


^ HRITETbiMJ) IHU(n,I = l,NSTRUT) 

Q FORMAT (>iX, 15 HiJRAK:E ApTOPILOT/SiX, 9 HHP(I) 


= E 15 . 8 , 
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91 

9E 

93 


C 


loa 


101 

102 

g 

c 

12 

11 


Mjnt.u 1 1; » j. » « i -i| na I ivj I I 

13H0Hl£GAr£U> - E15i B, 4 (5X»E15t 8)) 


nS.NtiliBfcTUKN 
CALL LINIiSC-J) 

(6, U) (OMLGTRtli ,r=l,N5TRliT) 

FaKHAr (i7X,l.iH0t1LC.ArRU) = E15,B,4<5X,E-15, a) ) 
kRrrb(tat')2) toHTHruti) ,i=atNSTRUvi 
FORMAT ti‘'.X.l‘.HOMtGATROi(l} = Fit • 8 1 4 (5X, E15 ■ 8 > > 

HRlTL (6,0iJ (OMt.GietXJ ,I-liNSTRUT) 

FOPHATC'— ■ 

KtTUKN 

ENTRY FOR PRINTING COHTROL RESPONSE UATA 

ENTRY AUTPiii 
IFICOHTRP^LQ. j)GO TO 12 
CALL LINES! i) 

HRIT£(6,iJu) 

FOKMAKSdXy lbHGOHTPDL RESPONSE) 

GALL STFL(d,b,PRrg) 

CALL STaVAR(6,C£LOQl,OELRDl,DELP01,DELQO,DELRQf 
IDtLPD, 00,1)0) 

CALL STFUi., 1,00) 

CALL LINES! t> 

HRITE(B,lJl) (NOt(I) ,I=1,IN> 

FORMAT ( 24X,bHNl]l = E15, 8, 4 (5X,EJ 5 . 8 > ) 

MRITE (6,Uc) {N(n,l=l,IN) 

FORMAT (24X,6HN = El5,8»< 

HRITING OF indicators 

IF( INOICP.EQ.C) return 
GALL LINES (E) 

WRITtfO, 111 IAP,tIDtI>, 1=1,4) ,CIt:<J> ,J=1,S) 
FORMAn&iXilLHINiUCATORS/SOXiSHJAP =I2,10X, 

CEHlCd) =I2,1H,,I2,1K,,I2,1H,,I2,1JX, 

CrHlaiD =Ie,iH,,I2,lH,, tZslH, ,IC,1H,,I2) 

RETORN 

END 

SUBROUTINE THAOTS(IPR) 

THROTTLE AUTOPILOT 

INPUT REOUIHEO (FROM DIRCOHi 
TFTI) - FIX ARRAY FOR ENGINE I 
NUF(D- THROTTLE ScTTING FOR TF(I) 

IRdJ - REVERSE CAPAIitLITY ARRAY FOR. ENGINE I 

Nd(I) - THROTTLE GONSTRAINT ARRAY FOR REVERSE FOR ENG. 

NLR(I)- RcVtRSE THROTTLE SETTING FOR REVERSE SIGNAL ON LANDING 
NTO (I)- take OFF THROTTLE SETTING FOR ENGINE I 
K£(D - KILL ENGINL OPTION FDR ENG. X FOR HOLD MODE 
THE FOLLOWING ARE ENGINE LOAD CONSTANTS FOR VARIABLE 
ENGINL COMHINATIONS 


l,4{5XfEl5.8) } 


K2 
XI (I) 
K4(I) 


IN 

ILR 

lAP 

TTD 


Kt2) 12i 
K C j ) 131, 


K(3>232, K(3)12i, 


K{3)1231, K(5)1232 

K 14)23 42, 

f4) 12341, 

__ 342, T" 1“' ■ 

NUMBER OF ENGINES 
REVERSE SIGNAL INITIALIfATIDN 
PRODLEM PHASE INDICATOR 
0.ESIRED THRUST 


XC4)14i; K(4)232, K(4)343. K(4)242 
K£4)£3 43, K(4)134l, K(4tl343, KT4) 
K(4) 12342, X(4) 12343 


N.tl) 


INPUT FROM SDF2TDIRCOH) 



C3UC9UUUCX3U U O U U UUO 


ORSGEMAL PAQi lS 
OF POOR QUAUTV 




1 

5 

10 


12 

g 

^20 

o 


* WP,DH«/12, ,TTD, 

•TF(S) ,NDF(») ,rH{5) »N3(5) , 

*Nl.R(&J ,NTl)t5),KE,K3 (51 rK‘Hli»tOHr(qi>faDH8 tZ068) 

, INPUT FRCH AUTS , 

TD(I), TDA, TDB, IC{I>, MDA, NDb, NDG 

generated FDR AUTS 

IRC» HA* HCj NDM)* NBA* KiBBf NBC* 

CQHHON/AUrsC/TR, TGtTDX. ' 

noA,pBtTiJ(5) , lRAytP0,IRC,ICA,IC8* 

IISJsS?&ENS:SEljJj6bi!S?sg^:!!?SS:s?§i;!l?g{''"“’ 

REAL^NUF,NU,h,KND,NLR,NT0,K2,K3,K(»tKA*KB 

ziSf6l!;STD5"“MSNSA“N6l^N5 

iPJgSS'SSpKSI'lEgEfe 

^HtTeHPA^HPT,PHID£SVTXtTH,XRFDl,PRFBl,AXRtAHR; 

5N Ji 1 5J , 0ME6 TR{ 5T* OMTROIT 51 , OHECf Eti’O rP5lE» PSIET 

iNTE(;ER TF 
CHECK ENGINE ND, 

■ DO 1 I^ltlN . 

ND(I)=u.- 

TD(I)=0. 

IFtIN-21iU,2C,5 

SINGLE ENGINE LOGIC 

IFdFtll.EQ.irGO TO 11 . 

IFaCCD.EQ.filGO TO 12 

SET yPTDATA FOR COMMON ENGINE LOGIC 

rRC=IR(l» 

HC=NU> 

NBC=NB(,1) 

NLRC=NUR(1) ' . , 

NTOC=NTO(if ■ 

TC“TD{1J ■■■■ ■■ 

KT=KEtH 

CALL COHHQN ENGINE LOGIC 

CALL CENGL 

NO (1)=N0C 

GO TO E J 

NDtll-NOF(l) 

nu(ij=l. 

GO TO 2CC 

THO ENGINE LOGIC 

IF { (TF { 1) . EQ.l) ,OR. (TF( 2) , EQ* Ilf CO TO 21 

fU.X.sTTO 

ICA=IC (1) 
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21 


3Q; 

31 


23 

22 


26 


27 


I>5A = IR(l} 

NA=N(l) 

NHA=WaCi) 

NLRA=NLK(i) 

NTOA=UTOai 

K£A=KEU) 

KA-K2 
ICD=lC{2i 
iRa=if{ 1.2J 
NNa=N(<-) 

NfiB=N0<2) 

NLRB=MLR{2) 

HTDfJ=NT0t2) 

K£U=KE(2) 

CALL COMMON TWO ENGINE LOGIC 

CALL GTENGL 

TJ(l)=TOA 

T0C2)=TUd 

NJ(l)=NnA 

NtU2)=N0(J 
GO TO 22 w 
HO(l)=NDFU) 

NO ( 2)=fJDF.{2) 


n 


IF( rLR.E 0 . 1 )N 0 {l)=LNGHEVMR(l),h(l) ,NBM),NLnfll » 
rFC rLR.LOiD NO t2) =LNGKcV(lR{Zl,t-‘t2) ,NBt2),NLR{2)) 
If (IC(i).EO»0)NO{i)=u. 

IF(IC(t).cU.£.)NO{Zl = i,. 

G O T 0 . 2 u li 

THREE ENGINE LOGIC 

NOTtt ONCE AH ENGINE IS STOPPEDr IT STAYS FIXED 
tXLCtPT TO FAIL 

DO .3! ^ .. 

rFLTF{l).Mt.l)GO TO 22 

CONTINUE 

DO 25 1=1,3 

NJ(I)=NOF(I» 

IF(ILR.t0.1)N[Uri=LNGREV(IR<I)tN(I},NB(I),NLR{I)> 

IF(ICm.tQ.tj)ND(I)=^. 

CONTINUE 
GO TO 2oJ 

IF ( tTFdJ.KQ.D.AND, tTF(3J iEa,U)GO TO 2A 
If ( iFtE) .NL.IJ GO TO 50 
ND<2)=NQf(^ ) 

IF( rLR.eQ,l)ND«2>=ENGREVtIR{2»,HC2) , NB (2 J , NLR (2) ) 
IF(ICC2),cQ..UND{2)*5. 

CALL TFFS3(ND(2) ,TD(2>) 

T0X-TTD-T0t2) 

11 = 1 

12 = 3 : 

13 = U - 
ICA=rc<Ii) 

ICB-IC:M2> : 

IRA=IR(:Ii» ■■ . 

IRD=lR(Ii) 

NA=N(I1> 

NND=N(I2» 

N3A=NJ« ID 
NBB=ND(X2) 

NL.RA=HLRtIl) , 

NLRB=NLR(r2J ' 

NTOA=MTOUi). 
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za 


Z9 

51 

50 


60 


55 


56 


57 


O 


ENGINE LOGIC 


KEQ=K£tI2) 

14=11+13 
Ka=<3(l4) 

K'3=1,-K3(I4) 

CALL COHHOn TWO 
CALL CTEMGL 
TJ(Iil=TtJA 
TD(I£)=T06 
NO( I1>=NDA 
NO (I£)=NOi3 
GO TO H-tj 
NDC1)=NDF(1) 

NO{3)=NaF(31 

IF(ILR.EQ.l)ND(l)=bNGHEVlIR(i),HClJ ,NB tl),NLRU) > 
IFCILR^ta.DNLTU) =ENGFEV( IR( 3} i N( 3J yNBUif NLR(35 ) 
IFtIC{lJ.tQ,l)NDU)=j. 

IF(ICt3).£(l.Ci)NB.(3)=U. 

CALL TFFjgtNUl) tfUtin 
CALL TFFS9(NBt3) ,TOC3>) 

IF(IC<£),tQ.U)GO TO 51 . 

T0tZ)=TT0-TDa»-TQC3) 

11 = 2 
13 = 1 

Ir{C=IR(Il) 

NC=N(Il) 

HUC=ND till 
NLRC=NLRtU) 

NTCIC=NT0{I1> 

TC=TO(liJ 

KT=KE(Ii) 

CALL COMHQN ENGINE LOGIC 

CALL CLNGL 

NDtIi>=NDC 

GO TO ( £9, 56,5 7, 291 » 13 

GO TO 20G 

NO(£l=u. 

GO TO 2JJ 

IF nctl) .EGitilGO TO 60 
IF(ICC2),Hl«{i1G0 to 55 
NO(21 = u> 

CALL TFFSgCN0(2J ,TD(2n 
GO TO 26 

NO(l)=U. . 

CALL TFFS91HD(l),TUUn 
TUX=TTU-TQ(1> 

11 = 2 

12 = 3 
13=0 

GO TO 27 

IFncU)fEQ*v)GO TO SB 
TO(i3=TTD+K3l4> 

Il=l ■ , ■ 

13=2 

GO TO 2B 
TO{2)=TTl)''K3(51 
11 = 2 

13 = 3 

GO TO 28 

TLlC3)=TT0-TDtl!“T0(2» 

11=3 
13 = 4 

GO TO 28 
N0{3)=0, 
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0 TFFS9(NL13> ,TD13)) 


13=2 

11 = 2 

GO TO 2? 

C 

D FOUR EMGlNt LOGIC 
C 

40 DO 41 I=l»4 
IFtTFtD.-it.DGD TO 4c 

41 CONTINUE 

DO 43 1=1,4 
ND(I)=NUFtl) 

IF { lUR . d'l. 1 ) NO tl } =t NC.HEV ( IRt I ), N (I ), NB tl 1 , NLRl I) ) 
IFt ICU) .EU, .)NOtI)=<. 

43 CONTINUt. 

GO TO do: 

42 IFnTF(?).tU.l>.ANO, {TFt3> ,Ea,151GO TO 70 
IFUTFtD.Nt.D.OR, (TF(4).NE.l>iG0 TO BQ 
ND(l)=NUFtl) 

NJt4)=NUFt4) 

IF(ILH.El.l)ND(n=i;NGREVlIRllT,NU> sNB U IfNl-R tl) > 
IFlILP.tl.15 m](4»=tNGREVUR(4>;iU4) sNBt4i; NLRC4) 1 
IFtICtD.tiJ, j)NDtt)=j* 

IF(ICtt.>.tU,£j)N0t4)=;. 

CALL TFFSTIHOti»,TDll)) 

CALL TFF35{ND(4),TDt4J) 

TJSsTTD-TJ(l>-TD(4) 

11=2 

12 = 3 

44 ICA = IC(I1) 

icn=ic( Hi 

IHA=IR(I15 

IR0=IR(I25 

MA=N(Ii) 

llN»=mi2) 

NUK=NO(Ic5 

nlp.a=mlr(ii) 

NLRd=»L-mc) 

NTOA=NTtmi) 

NTOd=UTO(Ic) 

NEA=K£{I15 

KEB=X£{I2) 

<A=K4{Ii) 

Kd=i.-K4(ri) 

CALL CTEUUL 
TOT Ills TOA 
TOJI2)=TOd 
NOT II 5 = NO A 
NO{I2>=N)U 
GO TO d j j 
70 Nm2)=NOF(2i 
N0(?5=NUF<35 

IF( ILR.£U.l>NDt2>=LNGKEV(lftt2),N(2) ,Na(2),NLR(2> > 
IF(ILH.hiJ,iJND(i)=LNGHEVCIRC3)fM(3> iHDT 31;NLRT3> ) 
IFMCT25,cO,OJNl]T2)=j* 

IFTIC{3 5 .£«.t,»ND(3)=u. 

CALL TFFSO{NU(2),TO(2>> 

CALL TFF-S4 {ND<35 ,TD(35) 

TOX=Tm-rDt2,l-TOt31 
11 = 1 
12 = 4 

GO TO ».*+ 

Q DO ai 1=1,4 


ORIGINAL RAGE S3 
OK POOR QUALfTY 
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>1 

90 

82 

91 


83 


&h 

95 

96 

9r 

9& 


IQO 


101 

102 

103 


iia 

O 


so TO 95 
DO 82 1=1,3 

IF(IC(l)*N&.0)GO TO 91 

CONTINUE 

GO TO 97 

IF( (ICCD.NE.iD.QR. (IC(2}.NE.aHG0 TO 100 

lF{£C(<t).Nb.D)GO TO i(f0 

NOil}-u. 

NO (25=4 • 

NU(4)=u. 

CALL TFF39(a.,T0(i) ) 

TO{2)=TD(l) 

TDl4J=T0(ll 

T0t3J=TTP-TD(l>-T0(2}-TQ(4) 

11 = 3 
12=1 

IRC=IRtIi) 

NC=NtIi» 

NtiC=rjB { U> 

NLRC=NLRII1) 

NTOC=HTO(Il) 

TC=TQiri) 

KT=j<Etll) 

CALL CC.NGL 

ND{I1>=NUC , 

GU TO (a>f,ltil,102, 103, 111,121,131, 141, 151,152,161, 162), Z2 
GO To 23ii 
DO 9fa 1=1, 

NOdlsJ, 

GO TO 20 j 
00 98 1=1,3 
NO(I>=-, 

CALL TFFS9ta,,TD £1) ) 

TD(2)=TDtl) 

Ta(3)=TQ(i) 

TO ( 4) =T TO- TO (1)- TO (2) -TO (3) 
ri=4 
12=1 

GO TO 83 

IF([IC(l).£Q.Ci}.AHO. (tC(2).EQ,anG0 TO IIQ 
IFf(IC(l),EQ,d).AND.(IQt3) .EQ.a))GO TO 120 
IF( (lC!l),tia.o).ANU. (IGt4) .EQ.C: )GO TO 13Q 
rF((ICt2).EQ.U5.ANU. (IC(3J .EO.UDGO TO 140 
IFCICll»,£Q,C)GO TO 154 
1F(IC(2).£Q.8)G0 TO 160 
11=1 
12=2 

TDtl)=TTD*K4(9> 

GO TO 83 
T0l2)=TTQ’^K4(iiJ) 

11 = 2 
12=3 

GO TO 83 
TD(3)=TT0*K4U1) 

11=3 

12=4 . 

GO TO 83 

T0(4)=TTD-T0(i)-T0(Z)-TD{3) 

11=4 
12=1 

GO TO 83 
NO (1)=Cj « 

NO(2)=ij, 


I 


V 
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c 

111 

120 

121 

13C 

131 

140 

141 

150 

151 

152 
16Q 

n 


ro\hi^ 


Ll.fTOil) ) 


TJ £ 3> = ( TTD-TO tl) -TO £ 2) > 'K** (3) 

n=3 

12 = 5 

GO TO 83 

TO(4) = tTTD-TO{l>-TD £2n*£i t-K4<S> > 
It = 4 
12 = 1 

GO TO 83 
HOtl)=n. 

WU(3)=i.. 

CaUL TFFS5£C...T0(1J J 
TO t3J=IO(l) 

T0(2J=nT0-T0(l)-TD(3JJ*K4(4) 

11 = 2 
12=6 
GO TO 83 

tU{4)=(TTU-TU(ll-T0(3))<‘ti.-K4(i,] > 

11 = 4 
12=1 

GO TO 83 
Nacii = j, 

NU(4)=\.. ^ ■ 

GALL TTF'iKO.^TOa) ) 

T0{4)=Tntl) 

TU ( 2)= t TTfl-TO£ U-TO (4> ) £21 

ii=£ 

12 = 7 

GO TO 83 

ro£3J=(TTO-TD(lJ-TO(4J 1»£1.-K4(2)I 

11=3 

12 = 1 

GO TO 83 

N0(2)=0. 

M£)(3)=J. 

CALL TFFG3td.»TO C2) 1 
T0U)=T0{2) 

T(J{U = (TT0-rD(2!-TD(3))»K4(ll 

Il=i 

12=8 . 

GO TO 83 

TD (4) = £TTD-T0(2J-T0 t3))*(l*"K4tn) 

11 = 4 

12=1 

GO TO 83 
r£0(i) = j. 

CALL TFF35£G.,TDtll I 
TO t2T=f TTO-TDll) )*K4(5> 

11 = 2 

12 = 9 

GO TO a 3 

T0£3J = fTTD-TDUJ)*K4t6) 

11 = 3 
I2=it; 

GO TO 83 

TD ( 4) = £ TTD-TO tl> > * tl. -K4(5 J -K4{€ U 
Il.= 4 
12=1 

GO TO 83 
NO{2)=8. 

CALL TFFS9tL.,TUt2n 
TO (l) = tTTD-TD£2) >*K4£7) 

11=1 
12-11 ■ 
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‘x^i ^3 (I?=?f rD-TD{ 2) ) ’^K4tB) 


162 


2Q0 


11 = 3 
!^;=i2 


GO TO 83 

T0(i|) = (TrD-T0(2>>*(l.-KJ!((7>-K4t£,J) 

11=4 

12=1 

GO TO 83 

rFCIPR.E>a,;JCALL AUTPRB 

RETURN 

£H0 

FUNCTION tNGREV<IRC,NC*NBC»NLRC) 

REAL NCtNBC.HLRC 
IFtIRC,E0»l>G0 TO 1 
£NGRE\/=1, 

RETURN 

IFCNC.GT.UnOGO TO 2 

ENGREV=NLRC 

RETURN 

END 

jUDHOUTINE ENGFL 

INPUT REQUIREtl (FROM OIRCOHf 
XRFl - FIRST RUNWAY POSITION TO STAGE ENGINE FAILURE . 
ITKIJ- ARRAY ASSOGIATED WITH XRFl 

XRF2 - SECOND RUSHAT POSITION TO STAGE ENGINE FAILURE 
IT2(I)- array associated WITH XRF2 

HI - FIRST ALTi TO STAGE ENGINE FAILURE IN GLIDE SLOPE 
IrililJ- ARRAY ASiOCIATED WITH H! 

H2 - SECOND. ALT. TO STAGE ENGINE FAILURE IN GLIDE SLOPE 
IH2(D- ARRAY ASSOCIATED WITH HI 

HRl - FIRST ALT. TO STAGE ENGtNE FAILURE IN FLARE 
IriRKI} ARRAY ASSOCIATED WITH HRl 

HR2. . - SECONU-ALT, TO STAGt ENGINE FAILURE IN FLARE 
1HR2(I) AP,RAY ASSOCIATED HITH HR2 

TRl - first TIME after IMPACT TO STAGE ENGINE FAILURE 
ITRKI) ARRAY ASSOC lA TED WITH TRl 

TR2 - StCONIJ TIHl AFTER IHPACY TO STAGE ENGINE FAILURE 
ITRZd) ARRAY ASSOCIATED WITH TR2 
lAP - P^OOLEH PHASE INDICATOR 


HGC7F 


INPUT FPOP SDF (DIRCOHJ 


COMHQN/DIRCOH/DMl(t|34S,HGC7F,DH(:(ligj)tIAPjDM3(35) > 

•IC (6> .XRFl, ITl (S) .XRFZf IT2 (51 .Ht, IHl (5) .HE, IHZ(5) , 
•HRI.IHRKS } ,HR2, rHN2(5) .TRi, ITRl (5t »TR2, ITR2(5J » DH4 (105) ,HR» 
•DM5li6) ,XR,0M6{4r) » DH7(HD68li 

PROP AUTS 


XR, 


INPUT 

TR 


n 


OUTPUT GENERATEn 

rC(l) - INITIALIZATION OF FAILURE INDICATOR OF ENGINE 

COHHOH/AursC/TRtTG.TOX, 

ITDA.TOO.rDT 5),IRA,lRU.IRC| ICAflUO, ’ 

ENGINE FAILURE LOGIC 

(ONCE AM ENGINE FAILS-MUST REMAIN FAILED) 
lF(rAP.-4VU,2C,3u 
IF(HGC7F.GT.HlJGa TO 11 
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Q 

IX 

13 

ao 

zz 

21 

23 

33 

43 

42 
41 

43 

50 

52 

51 

53 


11 

20 

21 

12 

13 

o 


^hihimh 

IF fH&C7F.JT.H2 ) return 

00 1,3 1 = 1,4 
ICdJsIHaU) 

RETURN 

rFfHH.bT.HRlJGC TO 2l 
00 22 1=1,4 
IC(I)=IHRi(Il 
IFCHR.GT.HHaJRETURN 
DO 23 1-1,*+^ 

ICtI>=IHR2{l) 

RETURN 

IF < ZAP- 4) 2.., 4i. 5(1 
IF(TR.LT.TKi)&fi TO 41 
□0 42 1=1,4 
lD(r)=lTRitI) 

IF (TP.LT.tr 2) RETURN 
00 43 1=1,4 
IC(I)=ITR2tI) 

RETURN 

IF(XR,LT.XRFH GO TO 51 

00 S2 1=1,4 

IC(11=XT1U1 

lFtXR,LT.XRFE) RETURN 

UO 53 1=1,4 

ICdlsITEtn 

RETURN 

END 

SUBROUTINE CEHGL 

GOHMOH ENGINE LOGIU 

INPUT FROF UIKCOtl 
ILR, lAP 

COHHON/ DI-iOOH/OHiUF)2B),IAP,OH2l 331 ,ILR, DM3 1228), OH4(Z06S> 
INPUT FPOK AUTS 

TC, IRC, NC, HOC, KT, NTOC, NLRC 
OUTPUT ritNtRATEO FOR AUTS 


NJC 

C0HK0N/AUTSC/TR,:TC,T0X, 

ITQA, TOO, TO (51, IRA, IRQ j IRC, ICA-rCa, 
2KA,K5,KtA,K£B,KT£NA,NNe,NG,NUI5i ,NQA,NdB,l 
3NLPA,NLRU.;NLRC,NaA,NlJB,flDC;NTOAjfiTOBiNTOC 

REAL H,NC,NBC,NLRC,NT0C,NQC 
IF1ILR,E0.1>&0 TO 18 
IF<IAP“3Htil2,l3 
CALL TFFSatTC,N) 

IF(N.GT . I.IGO TO 2b 
|FdPG.NE.l)&0 TO 21 
IF (NC.GT.NUCIGO TO 21 
N0C=N 
RETURN 
N0G=li. 

RETURN 

IFCKT.NE.DGO TO U 
GO TO Ei 

IFdAP.LT.SJ GO TO 12 
NOC=NTOG 
RETURN 


NBCfi 
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IQ 


20 


NOC-NLRC 
RcTUHN 
END 

SUBROUTINE CTENGL 

COMMON THU tNGINt LO&rC 

INf^Ur FFOM AIJTS 
IGA, IGH, 1RB» NNrj, NtlB» MLRU, NTOU, TUB, KEB, NBC, 
IRA, NA, NuA, NLRA, HToA, TUA, 'lEAp KA, KB 
TOG 

OUTPUT GFNtHATL’O FOP AUTS 
HUA, NGB, IRC, NC, NBC, NLRC, NTOC, TC, KTf NDB 
TDA, TUB 

’ COHMON/AUTSC/TfijTC.TOX, 

ITU .TOU.TDtS), IRA,lRB,iRCjrICA,IGat. 
2KA*«»,K?.A,KtPtKTjNfi ,NNB»n6,NO(5.i ,NBA ,NB0jNBC, 
3NLRA,Nl.RB,NLRC,NQA,NDU,NDC,NTOA,NTOB,NrOC 

REAL KA,KB,NA,NND,NC«NBA,NeB,NQa,NDAtNB8tN0C)NLRA, 
INLRBiHLRCtNTOA.NTOU.NTOC 
IF( (ICA.EU.O>.ANDii(ICB.EQ,QnGO TO 30 
IFCiCA.tU.DGO TO 20 
IFtlGB.EG. j JGO TO 10 
TUA=XA*TU>C 
IRC=IRA 
NU = NA 
NBC=HBA 
NLRCiiNLRA 
NTOC^=NTOA 

TG=TDA - 

KT=KEA 

GALL CtNGL 

NJA=NDC 

TOB=Ka*TOX 

IRC=IRiJ 

NS^sNNQ 

N3C=NQB 

NLRCsNLRQ 

NTOC=NTOa 

TC=TUB 

KT=KEB 

CALL CtNGL 

NDO=NOC 

■?ETURN 

NUa=i.. 

CALL TFFS9U.,T0B) 

TUA=TDX-rO» 

IRC -IRA 

NC = NA 

MdC=NBA 

NLRC=NLRA 

KruC=NTOA 

TC=TDA 

<T=KEA 

CALL CtNGL 

NJA=NOC 

RETURN 

NDA=(i. 

CALL TFFSg(Q..TDAJ 
TDfl=TOX-TDA 
GO TO 5 


o 

RfcTURH 
. END 
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APPENDIX B 


DERIVATION OF AERODYNAMIC WEIGHTING FACTORS 



AERODYNAMIC WElfSHTlNR FACTORS 


In the TOLA computer program, the aerodynamic effects are treated as con- 
centrated loads in the form of total aerodynamic forces and moments acting at 
a reference point on the airframe. These quantities are calculated in the 
aerodynamics subprogram (SACS) and are defined as follows: 
a “ axial force (body axis) 
y - side force (body axis) 
nf - normal force (body axis) 

Z - moment about body X axis 

m - moment about body Y axis 

n - moment about body Z axis 

To obtain realistic flexible body response to these aerodynamic loads, weight- 
ing effects or participation factors, PF(I) , for the response of each normal 
mode are required. 

An approach to determine the weighting effect for the Z translational 
degree of freedom is given below. A similar method can be used to determine 
the remaining participation factors. 

In TOLA, the generalized aerodynamic force is calculated as the product 
of the total lift, the vertical modal deflection at the reference point, and 
a participation factor 

QA2 = ‘-f ‘^’Zr ■ 

If the actual generalized force due to aerodynamics is obtained by integrating 
ti\a product of tiie pressure distribution and modal deflection over the lifting 
area, the expression for this quantity would be given as 

QA2 = Ja '^Z P(x,y) dA 

Equating the two force expressions, an equation for the participation factor 
can be oDtained. 

<f>2 Cx,y) P(x,y)dA 
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APPENDIX C 


PROGRAM LISTING, PLTDAT COMPUTER PROGRAM 


C-1 


piMENSiON TITLEU5)^l6uF^4QlS>*NBHlza^ 


PROGRAM PLTDATI: 


♦AVAL(4»6ii 

*aMM(Z,4(jtlJ iCHHDS(5) ,0EPVAIU5> ,LINE(7),NDVA(5>. „ 

DATA CMHQS/i«HPLQTy6HTZTLEly6HTITl.EZf6HIN0VARt&HDEPVAR/ 
DATA MPUT/5LINPUT/ 

READ{NPUT,1Q5>MPTS 

105 FORMAKieJ 
READt3T NHL 
NR=C 

NDU=. 

NH L= NHL-1 
DO 10 H=i,NHL 

^ PEA0t3) NI,ND, {TITLE(I>,I»1,NIJ 

106 F0RHAT(EI6,3Ab) 

IF {NO.GT.i) GO TO r 

NS=NH+1 

HOL=NOL+1 

NOIL (SOL )=NI 

103 FORMAT f 13 AIE) , 

ENCOOE(13J*10D|TBUF(NSn (TITLECI) tXntNl) 

NH=NW+HI 
GO TO 10 
7 00 8 J=1,N0 

MS=NW+i 
HQL=NDLH 
N0IL(NDU=N1 

IFtJ.L£.9)G0 TO 111 „ . 

tNC00E(l3u,u:,THUFtNSn (J , TITLE CD* 1*1, NI> 
llj FORMAT (13 tIZ, A8} ) 

GO TO 112 

tNCOOEC13u,ll3,TaUF(NS U (J, TITLE (II,I» 1 ,NI» 
F0RHAT(13t»i*,Il,A8H 
NH=NHtNI 
CONTINUE 
CONTINUE 
READ (3) IX 
DO 15 1=1, UH 
QHM(l,i)=i.E60 
OHM i z ^ I i ~ 1 a 1 6 <a 
K=w 

N0I=. 

DO 3 5 N=t,NOL 
NIL=NDIL(N» 

READ(3> CBUFdfNOlt ,I*1,NIU 
IF (EOF, 3) 5^,, 35 
MO 1*1401+ NIL 
REAOC3> ENDPflT 
RRXTE(4) (BUFdJ ,I=1,NHJ 
00 56 1=1, NW 

BHM(1,I) =AHINt(BHH(l,I>,BUFlI)) 

DHM{2,I) =AHAXl(aMH(E,II,aUFtI)> 

K— * 

IFCKtGT.NPTS) GO TO 50 
GO TO SC 
00 51 I=ltl5 
TITLEdJ =iJH 
MV=j 
. NDV=* 

XT 1= j 
KT2=\, 

CA LL PL OTS ( OUH, OUH ,1^ ) 

CALL PLaT(,,,l.,"3) 

58 READINPUT.Bu' >CHHO,LINE 

^933 format; 1C AlOJ 


111 

113 

112 

8 

18 


3d 


35 


35 


53 

51 



pRiGli^Al^ 

QE POOR QUAUTV. 


59 

61 




If CCtlHO. £a. CHKDSCK) ) 60 TO (B 6 2, E3,65, 66) , K 
CONTINUE j » » » 

PRINT ia&.CHMD 
3QJ FORHATT-^ IMPROPER COM!1AND-*,Al(i) 

STOP 

tNCaDE(4a,lO. , TITLE (1) ) (LINE(I> f 1=1,4) 
KTl=t<TOCTITLE(l) ,4j» 

GO TO 6o 

tNC00E{43,ia?,TlTLE(5») (LINE ( Z) , 1=1,4) 
KT2=KT3(TITLE15) ,4v) 

GO TO 6G 


62 

63 

65 


CALL FIND(TBUF,NH,LINE(1),NZV) 
IFCNIV.NE.^) GO TO 70 


PRINT 31;tLINE(1} 

31j FORHAKf IMPROPER INDEPENDENT VARIABLE-^, , Alfl ) 

STOP 

AVAL(l,l)=BHH(l,NItf» 

AVAL(2,1)=BHH{2,NIV) 

60 TO dC 
N0V=i 

DO 69 N=l,5 
IF(LINc(Nl,Ea.lH ) 60. TO 67 
CALL FINDCTBUF,NN,LIN£(N>,N0VA(N)) 
iF(NDVA(N) .N£. ,) GO TO 68 
PRINT JZG.LINECN) 

3Zi F0RHAT(» improper DEPENDENT VARIABLE ♦,A10) 

STOP 
NDV=t4-i 
GO TO 6C 
NOX^NOVA(N) 

AVAL tl,N+-ll =8HH(1, NDX) 

AVAL(2iN+t) =BHH(E,NDX> 

CALL SCALE (AVAL(l,N-t-l) ,6. ,2,1) 

CONTINUE 
NDV=5 
GO TO 

IFtNIV.NE, 0) GO TO B1 
PRINT 33 Z 

330 FDRHAH* NO INOEPENDENT VARIABLE*) 

STOP 

81 IFCNDV.NE.J) GO TO 82 
PRINT 340 

340 FORHAK* NO OEPcNDENT VARIABLES*). 

STOP 

IFtKTl.NE.j) CALL LABEL ( 1. , 6 .5, 1 C, ,6 .5 ,TITLE ID , KTi, 


TO 

66 


b? 

G8 

69 

83 


82 


"^iFlK^ElNE! J)* CALL LAOELd. ,6. 1, 1C* ,6 .1, TITLEiS) , KT2, 

* • 2 ■ 2 , U ■ f ■ T G ) 

CALL PL0T(NDV*.6+.5,:.,-3) 

AXLEN=li-*-NUV**6 

CALL SCALEt AVALCI.L) ,AXLEN,2,1) 

CALL AXIS(t;.f0.,TGUFINIV),-l(t,AXLEN,0.,AVAL(3,l),AVAL(4,l) ) 


UO 89 J-1,NQV 
U 
4 


JD=NMVA< jJ 


83 

84 


KEHINU 

IP '3 . 

kLAU( 4) (UUFCn, r«i,NH) 

If (EOF, 4) 85,84 

VARIND=( BUF (NIV) -AVAL! 3,1) ) /av al (4,1) 
VARDcP-(UUFldD)”AVAL(3,Jtl) )/AVALi4tJf 1) 

IF (IP. £0.3) CAbL-SYMOULlVARINO, VARDEP, .i,J,0.,«l) 
1F(IP.NE.3> CAUL, PLOT (VARIND,VAROEP,zi 

ip=2- ■ ■ , ' '• ■ ■ 
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AIEPLANE A RIGID BODY EXAMPLE 1 


















a 

I 

ro 



r* 


Its 


rtJ.srjASc TAa 


L»ii.ATAd«jL 



u w «, A T A d j Z 


c 

bUj.J,ArAdlb 


& 

uAm.AlAdii 


1 

.ATAHiZ 


iL 

u » Xo. A T Ad X5 


C 

X7. A Tauxd 


t. 

JuLd^ATADiiT 



It .. Id . A T A'iZ d 





£ 

u jZl- ATAdAA 


L 

JmC.Z. ATAiiAd 


£ 

V j Zi. ATAblix 


C 

u u Z4 .AT Ad:>Z 


✓ 

ui; Z? ~ A T A 



X u c.b . A T Ad db 


£ 

ij X d7 X A T Add? 


c 

X j Zd . AT Ad oX 


L 

bx d^bATAdud 


e: 

u a d j . A T AudS 


£ 

XX .iiu ATAUoa 


£ 

jua^xAThLi^w 


<1 

xx dJ. ATAd7x 


a 

X jd4xA:T4Li77 


a 

xj A3.ATAudu 


e. 

XU dDx TTAUXx 



u V 37 . V T ABxX 


b 

■Jx dd . t/TAdot. 


b 

^lx J*]x V r Adx 3 


b 

■uUdx. VT Adu H- 


9 

iixAx. VrAiiob 


5 

jx4Z .T TAHxZ 


b 

uxHibFTAdud 


3 w 

•IxA4xCT Adxl 


C 41 

JuA^jCTAdxd 


Cv 

u X 4.3- C T Ad u3 


dM 

du47-CTAdx4 


(Cl- 

U J *td, ^ 

uu49. STCASE 

TRA 

L x 3d- REM 

BCD 

6 SLFd*^l3C AR— MOO 

itu 3u.x NOASE 

bcu 

lG--Mt)D 

u X dd. RZH 

BCD 

4lNT£RbATI0K INFORMArIO^l 

xx5dxIUA«aH 



i>ud4--TMAX 


1.0 i* « 

X X 53x AHXNt:,R 


• W 0 W 4i 5 

LxltdxpRT HxN 



xxi>7_AHAAiiR 


« X 

V X dd X 0(^-T S 


.1 

u db'J-PKlNT 


9 H 

iJxbJxRZ'l 

BCD 

oKtCl+D FOR SDF-2 

uxOu..AHASS 


lyzoz.asz 

LjfadxHbx7F 


iZx.SZ4 

i) X d3_ THT dU 


A . &d do 

x.0d-xGAH7U 


-3. 

Ux bPx V j7 7F 


CC U 9 

XX oo , Krfd..>K 


« 9 

u X b 7 X I n j a PC 



xuodxIt'jjADD 


i 


uijti9i, INJFPA 
j j/j-INJPLA 

u^ 7 J.uXWi}A CH 
0 u 72 i,lMJ&flT 
OJ73-IKJHGT 
r' 7 if«Re.'i 


BCU S?V£HICLE PHYSICAL PROP. DATA 


y»>7r<*VTftbijl 
» u 7<1 - tf r Au u i: 
»< j 79 . tft ub uo 
.VT'AjL.4 
to«f divlNJXZS 
uuftZ.VrMUoa 
J J ai^ rit 'l 
u j tt4i. i)'Jji\c.R 
u y *• :> , AKiF F 

V U tr Jb Ux'^F F 
tina/vUi-^FF 

y M 0 3 ■- X i4 J A M X 
j j a9 . at.a u u 1. 

u u 9m, XiJ JA ji 
u u 91 . A T aB . c 
Jw9a.. XmJA J.1, 
wi,93.HTAbj.w 
u. 94-i.\JAXi 
u u 9a . AT Ai3 11 
uy ■jo-XNJAj.Z 
uw 97 V A TUd 12 
- u9aol;OAib 
uu 99i. ATABlb 
y Iwi,,. xT'^JAlb 
ul,#i-ATAiJ j.b 
XfJjAi/ 
wXt,o*AT Aritf 

d iL*t t, X N J A za 
wl-a^AXadda 
,f Xko . IiJdMM-J 
uIl 7«AlAij‘fd 

J Xu9 - ATAii44 
ullj. lriJA>t6 
j 111 . A rAtj4a 
ti X X2 w I t-IJ Aal 
u IXd u A T Au ai 
U X 14 >. IdJAbc 
«l«a- A TAiJai 
Jllo.I^jjAad 
j 117 wATAbad 
jiia-Xr-ijAbo 
vll9 . AT A Ubb 
J ^ Xt'iJhb7 
uX2X.ATAda7 
J X . Ir«J Aul 
dXt^d , AT Add 
d X Sh . I I'l J A o j 
Z iZSt, AT Ad ud 
u Xlo . liO Ad 5 
y X27. ATAiiba 
,.Xba. lNJHb9 
uX29. ATAdo9 
J X 3 w w I r4 J H 7 u 
u X dX L A T A B 7 
uX32i.IMJA 7l 
l,Xodi.ATAB7X 
jl34.I.'iJA77 
-X3dArAB77 
u X5o, X^JAab 
d X 3 7 w A 1 A li a 4,' 
ol3B.Rc.rt 
(?'39uI^aTFF 


<^*Xr)X*&7jCbJdili)Xa67 
t.yi.t}3.>.«bCt'.b)2L<.».ay3Xadc't',>& 
•tBy»4c+uOj£i.i,»-t»29.4t+o6 
CTbt ia7<b£.tvOt3ubU>iat77ij ‘ 6 .* _ o 


liCU U£K6uv5AHic°lSp6f‘6!ifA”^*“° 

*■ . I 

O ^ b • 

id >9 

tl9. 


• o bb?t * u b 746 

t437c-3, ,542c-3 

* 

i, m 

X 

X 

"«224c-2^-.i2b3E“2 

•*■ *bw 7‘+0y*** 8i-9 

X 

t b birf m».3 * Uwb^5d 
1 

1 

« <ib7c-ia « 26/£“S 

X 

^ a &** ^ f •. 2 3 b ^ 

• 2*2£-4i *■ 2i2£**4 

X 

-,h 5 >“»4i» 
t u4d9| • 2439 
**b3*2p“a ti24X 

X 

• bi-E-df. 293c- 3 

- .a 

• u3l9f » u 34b 
X 

-•bc-St-a 667t-J 

-a., -3. 

-24, ,-24. 

X 

.xeac-c, ,i8Zc-2 

• 1 b X C— df.XbXC— 3 

* X53 c— 2, . X9Bc~2 

1 

- , CTbc-i?, - . 3A-6E-? 

5 , 323, -.323 

X 

• 139, ...59 

bCCl ocNGINt THRUST DATA 

■ ’ 3 


0R5G1NAL 


0 

1 


r . 

tt 3. k 
«145. 

W 1^0 . 
« »L H / H 

limd . 
». i4'J. 
u Xsj . 
j l3 

Ji33. 
J134v 
ji33. 
j 1 bb . 
k is?. 

ulld . 
*1 i stj . 
u i &.« - 
Jibi, 
jloi: . 
j lui . 
ulOH. 

^ lb-3 . 
JlbOo 
u lb? te 

^Ibd^ 

Jxo3. 

blTa 

«1?1 

vltC. 

L.i?d. 

wi?4, 

•ilTo. 

:i?r. 

kf 1 7 b . 
yl73. 

y A J • 

wl61, 
Jldb. 
<f 1 d 3 . 

(ild-ti. 

I* i 8 5 . 
u 18 o >. 

-137. 

ii I8t). 
ul83. 

:i3i, 
ulSd. 
«l9d- 
dl94„ 
Ll9»k 
-l3b. 
JlbT- 
w 138 b 

^193. 

i£uw . 
U bw i« 
82b<it. 
u2b8i. 

r 14u 


,fV 


irx»x 

TTAiJi^ 
TTAbiw 
TTAbi,. 
fTAd iv 
T T 4 Jiu 
FTAdij 
TTAoIj 
TTa81«j 
TTttd iu 
T T A li Ik* 
RtLl . 
Nir<<UT 
H A J.3 
A .> j 
liii 
Kt 
K/ 

TriETAD 

(lKJlG 

N r irttS 
.-iZEAQ 
t<2i.RU 
M 

UELTAM 

RLT 

IFi3 

AI 

A1 

01 

F T AB hi: 

FTABub 

FTAB-i 

FTABuB 

M 01c. NT 

NO 

«?F 

tiF 

VI 

PlztiO 

PZiRO 

VZiRO 

VZERO 

A 

Pc- 

Vcj 

V£J 

A2 

A2 

IL 

BZi 

SET 

£j2 

i.’JZ 

CbL 

INDGhI 
NS I-] A XN 
ctaOhi 
CTABul 
CTAdk.1 


BCO 


4 

• t **1 * P 1 « t«79l* tJL* 

^ • ^9 * £| « si 

C.-WU* • 1 O^Dijy t 

«|X liU * f sA^Dyw • 

““H'0^y-y#|“i^Llt>w* 

^XLu.^« fJ.^^uUUB • 

jLANiiiNG Gt.wrt uAra 
b 

^b«o^l49r 1 ^«Jb j^4 X3£« 

Cm 9 ^73u39*X9* ^ ^3 3 3 

^■ 9 , 4 « 94 . 49 '«« 9 J» 


;yi?* 

» i- ^ . •» • I 


1 * 41 boo I • 4l baby !• 41 baby 1 • *»1 bbby 1 « 4lb&b 
• botjbo t -i bdbboy t 80iSw3y — 83b3by 4 8b333 
.. • Lb 


1 2b472 . 2 1 1419 32 » 9 »l4i 39i . g , 1*41992 . 9 
l*ti93c. . 3 ^ 

l«bi:yi«293|rl«293yiB293yi«290 

c y V* ^ u • f X 4 l 3 y - ■ ^ 

*4f-*y.*y«— ly«St»-L^fk3y«u3byB4 

• — CSy a S« a s9y abf *iSy^7bp a 2f a 8y«24y a ?0 

a.3c:Sy ab&y aSyaby *7y abb^lay abOylvUayabO 

iOaSfiSa — yxba — slbady*?#- 


.ay-ay-ayvay— a 

Ibaliubbyld. bb4lby Ida S S X lb f l8 . bStl b 

Ida 3b4l6 


- a Hi*ais3oa24|4i538a 24 
‘+ib3 3ai:4a4ls3dai:4 
a9s7 3dbiylalb(:6bc.yialb2ab2 
xalbZbbZy laibZbbL 
a49c2<:LyaYL4‘^2<^9a7l^^22 
a 7 y a 7 l22Zl 

b 7 &o4j a a 34bl»4a.4a 3^01544 4 
34fal54a 4» 3461 54a 4 
a bi*b .2 43 yla n7939tty la H79398 
la I.k7'3a9b a la 1179398 
a o944H*ft a & xl8 3 5b t asllB j as 
a5l-.dais5y .3ll8u5s 


a9-b£5ya 784^100) a 78 h16B 

a 7d4lo by a 78416b 
a ijcb 833aa 4.i:t>d3bya42ia333 
a H (Cv 833y a i2«.d 33 

c.4c a I 2 4- a p24aay24iiat24ja 


- ■ 

~ 1 abbpa*aC.b 
Iap2ap3ap4ap5a 
b«fL4a p3ia24a p2lb- 


a p 2 16 h a p 2l6ua I 2163 a 


1 - 

14 


19 

23 


2d 

52 

37 

41 

46 


b 


5 


5 


lu 

2u 


S 

4 

4 

4 

4 

4 

4 

4 

4 


3 

B 


•I 7 , QTmi 

u^ii-nSiiNUY 

delJ.CT KUuO 

uii.4, C rUd.i 
u^l3^C TAdd^ 
J li i6. In Jdit4 
d CT ^dw4 
u d id . CT >\[iu4 
u ij id , GT A jJuH 
u idc j u CT A il 
d^<::iut1Ad:>^ 
a dec - NAdGd 
J 2£3 V 

j dc-'i- £S 

' la £■ b ^ d 

M dd7 , S(1 
-ddd.r^cM 
vdei- INDFLX 

j j . ri£*l 
u £bi- rtu.i 
J £t)ia. InJaUT 
u£?3. XN 
d iii 
\ic‘js b YN 
o £iJb . N 
«a3r.R£'i 
dSildaalGd 

•1 i££i3 , G JGH 

I. ^Oia b L>£*{ 

la£bi bXl>aH 

-dc6- £GH 
dilb4..’i£'l 
-idfaG .ITJ 

ladtlObrtF 

d£p 7 .NF 

u£dd»X-ir 

d c o 5 . Hi<F 

„A7jbO=:LTAH 

«,£/ibKP 

odJ£-Jl 

•jcYd. NdK I 

jt Td-bUS 
u273 a Xi 

tii7:i- 13 

x.d7T-HJ 
di/cJ-KiiM 
wL75.tfAT0 
ii£tl j _ AuFriTO 
t,£ei>. 


d i Lu •fC.Xtru* t£ 1 &ii * f £laOil • 

* 

"‘l«L6fju*&6 

9 4f 

c ^ ^ 

7LtfTdtf7d*^7»l*$7c*f7^4t7^*fT^tf7Z*f7iLt 

Jk 

~*XaC 07 A.t 4 :.& 

■L f t4«}<^4f4»yb« 

7iil4 f7L.tk»^7ckk*f7 i^«i • f7Zij9 V 7 dkr * 

7 iLK • f T 9 s7 C t 1 7 Urn * 

* tt c * tSii t * uu«* 433 o 

X* ctkkdSSS 

d. a * ^ ^ 0 Ji f cT a . to O j 3 
dCJ 4f LcXIUUl AlKFi^fUid 3ATA 

bCO jAUTifPILtiT UATA 
bCO oAa dNGlNEI UATA 


&a j 3 a 3y 7 O a 0 9 1 5 ■ 4X 

D^«tif 39 a / f*o 9 ar 

1 a 97tia“ia »“ia Jl** 9?5 

bca oda JKA3 CHUT& DATA 


«i a 

BClJ ->C. PHASE BE&IN-TERHl:JAr£ UATA 


^ u b a 
c.»a 

3 a 


d3tJP.^/J 

u a 

1/ 38o b GcLV l 

b a 

u<itJ4.=.P.iUS 

O a 

u£6?bALPri US 

-t7a 

..^QbbALPriUL 

* 4 a 

d X 87 b rtCj 

a t? 

u£q8i. DkulPS 

*««& 

['•'bdia RFrl 

a 


.« (* U hi U a 
*r fc» a 

UGU ii5. TAi<iUFF CJND, GAIA 


BCG u£. GLIDt SLOPt HANiiUUE^ DATA 


14 


3 

a 

IH 


3 

fi 


3 
8 

14 

4 


4 

4 


.OmOfNAL' PA@E IS 
01- POOR QUALITY 


f I"- 

u 7 a » 

^ ii ~ 
j 

j j Bs ^ 

i> 

-£>37 . 

j^93- 
y «3 ^ ij ^ 
jivJ.. 
j Jw £- 
uJw3. 
ij5_ 4. 
L 3 - !>'. 

- 3 y D , 

j J-7, 
u 3 u6 L 
J3b9 . 

J O A J « 
j 3 lx . 
ij 3 13 . 
JO 13. 
y 3 m-. 

hOx 9 . 

JOlOk 

uol7. 

u 0 -.3 - 
u 3 x9t< 
J 3 3 J u 
*j 3 31 1. 

- 3 £ c. w 
o3 33- 

- 33t. 
w 3 £b - 
w 3 £a . 
J0£7 . 
u3£d. 

J itiB. 

J 3 3 X — 
^331^ 
u33£. 
J 3 33 L 

jj 30*+. 

i^ 337 w 
J 0 3d . 
j337. 
«/ 3 0 3 . 
M 3 3 9 — 
3 34.x 
>.04x. 
ij 3 4 £ . 
w 0 ^ 3 ■ 

3 34 *tx 
J o 4 :ii. 

- 39 -Ox 

- 3 h7\, 
-343. 

4 3 4 9 . 

3 353 X 

4 3 51. 
j 35 £i. 
-353. 
r '544 


UtLSIG 

RFlf 

PHIG 

xrj 

riTJ 

VXTG 

VHro 

ii-4 

LU 

GA 

TL 

TU 

rt::'! 

alPOcS 

TT3 

K£ 

PH 

Kc.H 

Tip 

Tttv; 

IGH 
T UX 
lii 
lU 
lai 
^£.1 
IG 

X.^Fl 

ITl 

XKFa 

ITj; 

H* 

Irli 

tid 

lri£ 

»1'<i 

lriR 2 

TKx 

iT-il 

T.-<l 

riKi 

R£rt 

Id 

Tlki 

IdrCl 

Td<£ 

IJ<£ 

r.£H 

ALPi-L 

RFAlPH 

□£LmLA 

Piri 

Pid £ 

fiFALPd 

G£lQC 

D£LQ,G£ 

T oT 

DtuGF 

DEuFOl 

□duaro 

D£LaL 


Qca 


acd 

INT 

bCl3 


BGG 

INT 

iNT 

INT 

INT 

IHT 

INT 

INT 

INT 

INT 

bCU 

INT 

INT 

INT 

bCJ 


■ A 4 
• 1 
AM* 

afU FLARL HANtUVER DATA 

X U (x « 

&■ V • 

-!• 

!>li t; » t 
* w 

4G.“H0L.a haneuver jata 

ti a 56 Bo 
4 7 . 7 o ♦ 

X I 1 9 If 1 

- 1 . 

5H. LANDING ROLL HANEJUiR DATA 

rfb. • 

0 ft 

J • 

i. • 


alft C.NGINE FAILURE STAGE DATA 

4. f 1 » .A. » X 


•i-I 

4 af Xf If A. 


H ft 

XfXf lyl 

V ft 

X f Xf If X 

ri ■ 

X f X? X t X 

to ft 

Xf If Xf X 

to ft 

CONO. STAGE DATA 

4 » !■» -i- 9 -•» 1 

A w to ft 

to f If If If X 

J. >* I- ft ^ 

4ST'Mt£h autopilot data 

X ft 

,5 , 


• u X 





15 


dCU 5E: YAW AUTOPILOT DATA 


.J 

* 

’ % 

.r - 




I 


0 

1 

''J 


C.S57k. 

u Jtid.. 
i.3&9,, 
ii 30 vi • 
uJbX. 
Cio^. 
b 3 p 3 d 

v 3 pi>^ 
u 3 bo^ 
W .3 p 7 M 
0368^ 
>i 3 o 9 v 
a 37 j- 
J37i. 

u 373 ^ 
u 37 hv 

tt 3 7 3 b 
»i37o. 
-377. 
ij37a. 
u379. 


12. 

^3 84. 
J3p3. 
j 38a. 
u 3 8 7 i_ 
j388. 
u389. 
J33J. 
3391. 
W32. 
i>393. 
J394. 
u 097 u 
w 3 9b . 
j397. 
J 398u 

j399 - 
J 4u u . 
- 431 . 
-4-2. 
u Hv 3. 
- 4 - 4 w 

-4-5. 

u 4 . b ’. 

j4-7, 

u V X 8 . 
«j 4 9 X 
U4lJx 
u4ll. 
04l£x 
04l3x 
u4l4x 
ii 41 ?x 
04 Id. 
U4l7 X 

J4lBv 
19 b 


RFd . ■ 

OppB A 

Pb-i 

RFPil 

DPSIA 

PbPSI 

OpLRL 

OcLRU 

Ann 

kFPHi 

UHHIA 

PbA 

JLlPL 

UdLPU 

R£.1 

TP 

NJF 

IR 

M8 

MLR 

NTJ 

K2 

K3 

Kf 

K4 

Rb.'i 

H83 

PJ 

0£lTAH 

OMiGOl 

HtiL 

HclJ 

Rtl 

OtLHS 

Odt. RriO 

UtLA 

NP JjL 

RE'I 

lAP 

HR 

D£LHN 

UpLaOc. 

OtLOO 

1)c.lPU 

UpLRlI 

KtH 

PiTGHP 

RJlLAP 

THKOAP 

CJMTKP 

RpH 

Rd.i 

INOLG 

IsT Hljt 

O.EJRbS 

STdSTD 

IM3LG 

fttl 

A IN CHS 
STEST 

PRINT 


UCU 


oco 

INT 

INT 


BCU 


BCD 


BCD 


.9 ■ 

Hi 5 
1 a • 

• 5 

• lib 

L • 

-35. 

tH. roll autopilot data 

.5 

■ -5 
-15. 

• b *• * 
b ^ ■ 

iN,. 

u I If 
- • f- 
Ox f If 

1« b? 

I 

c*$c 

.S 

» & i « 

■ 

fc. • I 
f U WL 

• w L J. 
dt. « 

V* ♦ S' 1 # 

j . c 5 

»P. 

£5. 

35 . 

b fea ■ 

f lc.5 

3 a. 


THROTTLE AUTOPILOT DATA 

JL« 

If jL 

* f Z * f if a 

5 y • 5 f • 3 3 4^3 y ■ o 3 3 

« Pf • by • 333bf * 3333y t 33o3y * 333o 

autopilot data 

fwa 


«fu«|g«fua 

f 3 .£ 5 f 3 .E 5 f 3 .E 5 y 3*£5 
COliTRUL RESPONSE DATA 


INITIALIZATION 


,- 7 aZ 7 

.i 7 Z £7 


BCD 4R. AUTOPILOT OUTPUT IN3, 
X 
1 
1 

BCJ EhTAGlNG DATA 

BCD 4>A'. gears INTO PROGRAM 


i.HR 
£5 . 


hCO 
TRA 

BCD 4B. smooth IMPACT STAGE 
OCO 4DCELTi0DELT2D0£LT4D3£Lr3 

-1 . » — 1. i“ 1. 

TRA 

. SiZ 


9 
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SIX CEGREES CF FREEDOM FLIGHT F*TH STUDT 
GENERALIZED COMPUTER PROGRAM 

INDSOF 2 CASE G-HOD STAGE 1 PAGE 9 

A • GEARS INTO PROGRAM 


IMTIAL PRINT OUT FOR VPCS 
XCGRF AREFF DIRFF 02RFF 

G2.0a3COt]a£f'O2 Sa.gOCOOaaEtQO 21*3>]S3QtlOE<t-Ql 


2S0F 

print CODES 

IDENTIFYIHG TIME 

HISTCRY 





TIFE 

TIMES 

XG77F 

VG77F 

HGC7F 

U777F 

V777F 

H777F 

VG77Fi 

PI77R 

QI77R 

RI77R 

AMACH 

VA77F 

DYMPP 

XG/7F1 

ZG77F1 

alpho 

8ETAD 

ALPHDl 

DETADl 

GAM70 

SIG70 

THTPD 

PSIPO 

FCY 

VPCS 

AMASS 

TFFS 

MT 

PHIPD 

FCZ 

NT 

AX77F 

AV77F 

AZ77F 

HTR7P 

FDC 

FCX 


SACl 


o 

t 

o 


SIX DEGREES OF FREEOOH FLIGHT F'ATH STUOV 
GEHEBALIZEO COMPUTER PROGRAM 

INOSOF a CASE G-HOD STAGE 1 PAGE 10 

2 SDF 


0 . 

llISlSSOBTEt-DO 65lBg59SC7E-ai ol 
a. Q, 20.143933AE-01 

a* 0 * 


0 * la.caaAnoQE'fOi 2 i.e 5 i«G 59 SE+ai o. 

19.7i3B583E**a2 Sa.COCOBQDE+ai 57.31H3679E+DD 
" " -29. 99995431-01 9« 


-32.11t'a7BlE»Q0 S3.5aBOQOOE«OA C. 


ZS«Z 4 G 90 G&E*et 

3 S.flgs 99 ^ 9 e-ffi 

0 * 


VPCS 

19.7628S2JE+03 

TFFS 

E8. 935665 <iE<-C4 74.50580 60E-1C 


3.09B676B7Et04 -7.382681«gE+03 

SACl 

1S.3434Z14E-02 20. 49146S6E-u3 17.8486439E-B1 0. 


TUI 

-7.3826ai89E+03 


3.fl9067687Et04 
-ia,8g36665£-03 0* 


AUTS 

DELQH 

ALPHAS 

ALPHDl 

3779 E 12 E -02 

ig.l 993597 £-D 3 

0 . 


PITCH AUTOPILCT 

ALPDDl ALPHET DEL (JOE 

0 . 19 . 1993597 E- 03 - 52 . 7766706 E-D 2 

ROLL AUTOPILOT 



PHIE 

PHIET 

OELPEE 



0 * 


a. 

0 , 





N 0 (IN> = 
TDUNJ = 

1.97378 0 31 E 4 - 3 D 
a.oaeBTsssEFOA 

THROTTLE 

-l.ODl!BDa 0 CE 4 'ac 

-r.a 8266169 H 4 G 3 

CONTROL 

AUTOPILOT 

- 1 . 2 DOOaDOOE +00 

- 7 . 382691 B 9 E+D 3 

RESPONSE 


DELQDl 

OELRai 

OELPCl 

OELQD 

OEIRD OELPO 

-25.3aiiOCOOE4DO 

3S.QaQGaQOE<-QO 

ES.COQQCaOE'l-QQ 

72 . 270 fl(tC 0 E-G 3 Q. 

0 . 

IHTEG 

INTEC 

RTN. 

rth. 

HDl * -1.25 BOO aC-CE-Ol 
N = l.g750G0PJE+3C 
HT = i,:eioa3e3£-ci 
HT = 1. Ouu 0300 OE-Oi 

IrESCDOCnDE-Dl 

-l.CQCaOOOOEfOC 

l, 2500 CQgQE-ai 

-i.oBoofloaoE+eo 


1 . 97378113114^00 

3 . 08 GB 7595 E 404 


-i. 25 caaaooE-ot 

i.g 75 aocooE«oa 


LL-a 


SIK DEGREES OF FREEDOH FLIGHT PATH STUOT 
* GENERALIZED COMPUTER PROGRAM 


IHTEG RTH, 
INTEG RTN, 


INDSQF 2 

HT s i. cosaact!3E-ci 

HI ■= i« aat>aacGaE-ai 


CASE G-HOO 


STAGE 1 


PAGE 


11 


2SDF 


:5.15655SaEt05 

lAi36*t3S95E-l5 


IS;f82ISrii:SI48:5iSEs3il:35 _ __ 

ll.AaSATllE+OD &5,oSE r665E-jl-49 , 3a2775B£-17-ll* 535BA9a£-fi 2-2 3. 6D1 6Z1DE-I6fi29. 926S89AE-01 B9. 6199421E-19 35. 73467215-01 
G. 36.428944a£-lB 23,1C92442E-1!1 20.9237527E-i7-32,ED83759Ef0a 63.5650aQ0E+Q4 0. 

0 . 0 . 

tfPCS 

19.r62B52i:E+S3 
TFFS 

26.3CGC3aiE^D4 0. 


3.G7B6fl4a9E*34 -7.3a24B336E^33 -7.3B2lB33aE+33 3.078E84Q9E4-04 

SACl 

15.3258a0 7E^<l2 19. aB412l3E-a3 17. 9D94 376E-01 lt.636455lE-lB-S4.397BBllE-2G»f*1.7a57957E-03-r8.434692flE-19 

PITCH AUTOPILCT 

AUTS 

DELQH ALPHAE ALPHOl ALPDDl ALPHET OELODE 

-aD.19g4«t4a£-C3: 19.6B9ai72E-03-ll.S35a4gBErQ2-62.2227ai7£-a3-68,7aB4U86E“04-fl0.199444DE-03 

ROLL AUTOPILOT 

PHIE PHIET DELPCE 

35.42a9448E-ia ll.ai93416E-17 tt. 


NDITHI - 1.970223C6E+fla 

TDdN) = 3. D758tt473E>D4 


THROTTLE AUTOPILOT 
-l.DODaDDODEi-QC -1. OH OQ OQDOE-I-QO 

-7.3824833BE+C3 -7 ,5824a338E+B3 

CONTROL RESFOfSE 


DELQDl 


DELRDl 


DEEP Cl 


□ELQD 


OELRO 


DEL PD 


25..3aDCCaSE+Qi] 35.QBBCGtBEfDa 53 . BOOS B3S£>0D-8D .1994440 E-03 0. 


NDl = -1.25DaOOC3E-31 
S = 1.97aH23B5Et3D 


1.25Ca0G0uE-ai 

-l.BBCDaQEOEvDD 


i.2SDacGanE-oi 

-l.OGQOOaOOEfQO 


1,9782230 GEf-QO 
3,075aC473E+D4 


-1.2EtiaGOOQE-&l 
1. 9702230 6EtOB: 


Q'O 
in s 

-o gj 

o W 

O 23 

JO ^ 

O 

c 

> m 

n rj. 


2L-0 




£L-a 


IHTEG RTH. 
ENTEG RTH. 
INTEG RTH, 
IHTEG RTN* 


2SDP 


SIX DEGREES OF FREEDOM FLIGHT FATH STUDY 
GE HERALIZED COMPUTER PROGRAM 


INOSOF 2 


CASE G-MOD 


STAGE 


PAGE 


13 


NDl » -1.2SQOOODOE-Q1 
, .1.96628536ctaC 

HT = 1. EQcaaac jErci 
HT = ■I, coaaaadTE-.Di 
KT 1* CDGaaaGGE-CL 
HT a 1> uGGOaaDSE-<Dl 


1.25DaODQOE-ai 

~i,aoDDaoccE4-ct 


1. 250000002-01 

'-i.oooaoQQQEf'Oa 


-l,25DDCieoaE-01 

l.SGGzaSTGEt'Sa 


12.0QLEGOQE-C1 12. 3GQ GO CEE>ai 26. 363Gt97E>Dl 24. 62410 64E-17 10. 7Q39491E+01 21. B578926£tQl-13, 9211762E-15 24.9a664SSE+e9 
55, 582272 g£-19-14. 520 55mE-04 IB . 3080 377E-17 19.71233G2E-D2 21, g99338aE+01 57.3380600EtOD 21. 9693997E+B1 78. 16663 DOE- 17 
11.473231BEi-[ia 65, Qi37C465t-31-36. 4913792E-16-92 . 3742241E-C3-51, 43757 82E-16-29, B94BB15E-Q1 20.3B57D95E-17 3S.1122330E-01 
- 23.78457115-17 19,7iI57fl93E-01 15, 459849BE-16-32,1490342E+Q0 63. 555DO.OOE+D4 0. 0. 


C. 


VPCS 

i9,762a52ilEt03 

TFFS 

26i033937aE+D4 74.SC5BC60E-1B 

3, 0 5350 930 Eta 4 -7 .3826 554 CEt03 -7,3Bioi^40Et03 3.053'SD 93DEtQ4 

SACl 

15.2844 713E-02 2B.7B8593gE-a3 17. e723997E-0i 86.1t9e548E-lB-iZ.4719389E^19-3fl*99Z809aE-03-23.B7D4S18E-18 

PITCH AUTOPILOT 

AUTS 

DELON . ALPHAE ALFHQl ALPOCl ALPHET DELODE 

68i5B56444Ei-B3 98, 412B29BE-04-92 . 374Z241E-33-75. 4Z5Z7a3E-03 13. 6eei007E-D4 68 . 5056444E-D3 

ROLL AUTOPILOT 


PHIE 

PHIET 

OELPCE 




23.7B45711Eri7 

40.D1814B6E-17 

D. 





NO UNI = 
TDtIH) s 

i.961927G5EfDQ 

3.fl499B4i2E+a4 

THROTTLE 

-l.SOCQDQCBEtCC 

-7.3BZ0554BE+C3 

COHTROL 

AUTOPILOT 

-l.DOaaQOOOEtBQ 
-7. 36205540 Et-03 
RESPONSE 

1. 961927 65Et 88 
3. 04 99 841 ZEt 04 

DELQOl 

DELRDl 

DELPCl 

OELOO 

OELRD DELPO 




T? Q 
O ^ 

O 

r" M 
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SIX DEGREES OF FREEDOM FLIGHT. FATH STUDY 
GENERALIZED COMPUTER PROGRAM 

2 CASE G-HOD STAGE 1 PAGE 


25.4ocaooa£«^op 3s.oaQoat:££>iQ Eg.QaaacoaEtDQ Ea.5a5G<«‘»ii£~o3 a» 


HDl = -1.25QD0OGQE-0I 
=..l.g6ig2765ETQC 

INTEG RTH. HT * 1, uDIIjCDSE-Gl 

INTtG RTN, HT = li 2G JO 3ES3 E-Cl 

.INTtC RTN, 8T = 1. GCL33G&3E-01 

INTEG RTMt HT= 1, 0C3 ISIGJ E-fll 


l.ZGQDGaCOE-Ol 

“itOoaoaociaE+oc 


1.2BGQ00aaE-Sl 

-liSOaoaQSQEAOO 


-i.zsQPflaodE-oi 

l.E61927&?£«-Da 


37t7C5 96 93E-17 ig,it5g&59BE-01 25 .e7995g7S-16-32» 1160 S69E+0fl 63. S (5Q00QE+a R 

a. ■■ 


ig,762a52GE+D3 


27.07569?gE+Q4 74. 5C5fl06DE-ia 


T(IJ 

3.D3fi,fl7124E+04 -7. 38f.a4498£*Q 3 -7. 381 8449QE+03 3. D38a7124E*D4 

SACl 

15. 26G2fll7E-Ql2 21 , 0a534a4E-03 17. 852D581E-01 144 2745413E-17-13.fl5B6 312E-19-25,226B765E-(13-32.£65412eE-i8 

' PITCH AUTdPILCT 


Alphas 


ALFHDl 


ALPHET 


DELQDE 


15.£2S2 7i5E--IJ2 91. 49737D6E-04-8D.gaqg754E-03-63. 1963156 E-0 3 10. 2929Q72E-D3-49. 60542 84E-D3 


ROLL AUTDriLOT 


PHIE PHIET 

37,70 S9693E-17 55. 892£a8a£-17 0. 


DELPOE 


THROTTLE AUTOPILOT 

NOUN) = 1. g57l36C4E+0Q -1 . 30 COCQLO ETCO -l.ODOaoaODETDD 1 .957105O4ETO0 

TO (INI == 3. C3497E21E+Q4 -7 . 281844 9AET33 -7 . 381 64498E1-03 3 , E3497021E+ 04 

CONTROL RI.SFONSE 


0 

1 

. — I 

cn 


SIX DECREES OF FREEDOH FLIGHT FATH STUDY 
GENERALIZED COMPUTER PROGRAM 

IKPSDF 2 CASE G-HQD STAGE 1 PAGE 15 

DELODl DELROt DELPCl DELQD DELRD DELPD 

-25*aaCCC|I!}El-iia 3E,.0C0G3paEf-3D Ga.a030r3aE«'OD-t)9.GTG(i2B(tE-a3 D| fl) 


IKTEG RTN. 
INTcG RTH, 
IHTEG RT«. 
INTEG RTN. 


MOi = -i.asooanoat-oi 

N = 1. gSTlDSOftEFOD 

hT = li&D3C3aoaE-fll 
HT = 1, CCJ3flGQ3E-nt 

HT - JJGGDE-Cl 

HT = 1. GjCJ3i3Ca£-^El 


1.25C0Qn0tl£-Ql 

•LtQDCaaCCGEFQG 


ii25QQOQ0DE-01 

-L.OQDQQDaOEtOO 


-1.250DDOgitE-01 

l.gS710504EF[ia 


HSDF 


2uiiICuCaii3E-01 20.3aaCQ3uE-Oi 43. 9359375E>Q1 17.0 54a5A0E-l& 97. 862791QEFQ0 21. B594115Et01-33.73aGSS8E<-15 24.7D14A7ZEAaa 
,64.2537 B97E-19 ll,D31E3B6E-:4 14.B9fl4212E-17 19.71C9S77E-02 21. 99B5 341E+01 5T. 34927B4E400 21. 9684B26E+ni 32.BB13547E-16 
11.4946ai5E«-aB B4.47lt61BE-ai”g8.413aE3lE-l6 13. 9339637E-li2-74. 1280 747E-16-29, 9518386E-IU 83, 67i0601Erl7 34.5198117E-01 

u . 

G . 


52.7C8565C-E-17 13 i'6651E22E-L 1 37 .53B9514E-1&-31 . B291761E+00 63,5e5aD00£*Q4 
D. 


VPCS 

19. J628523E4-03 

tffs ■■■■ 

27.324801CE«-Q4 74.5C5aQ6DE-11i 

Z.gB793543E*04 -7.331 50 4 9 5EF03 *>7.3Blll495E-tD3 2. gB793543E4-l>4 

SACl V' 

15.233381BE-B2 22. 8D303BlE-tJ3 17. 691l41liE-0 1 Hq. 8547725E-17-14.39234r5E-19 44,3393094E-03-4i. 634flS59E-'ia 


PITCH AUrOPILCT 

AUTS 

DELOM ALPHAE ALFHDl ALpODl ALPHET DELQDE 

92i3454123E-(i2-6g. 283382X2-32 13. 93396372-0 2 2D.DaBOOGOE^02-72.3t640C2E-02 15. 3917342Et0D 

ROLL autopilot 

PH IE ^ PMIET DELPDE 

52.7BB5853E-i7 7C.5BCB8D2E-17 D.:: 


KDMNJ = 1.4 58992 72EF00 

TOMN) =: 1.482697 87E+04 


THROTTLE autopilot 

-i.oacaoGLaEfOG -i.doqqqoocefdo 

-^7.3815J495E+03 -7. 3815II495E+a3 






sL-a. 


SIX DEGREES OF FREEDOM FLIGHT PATH STUDT 

generalized computer program 


INDSOF 2 


CASE G-MOP 


STAGE 1 


PAGE 


eELQDl 


OELRDi 


OELPCl 


CONTROL RESPONSE 
QELOO PELRD 


16 


OELPD 


ZE.DOqaaaOE^Da SS.OQQGOuDEf-Oa BO.DQOQaDQE-t-Oa (19.99400 SZE-Gl 0. 


KDi = 
N 


-1. 2SoaaaD0E-oi 


IWTEG 

:RTN. 

NT = 

1. 

CC003C33E-C1 

INTcG 

RTN. 

HT = 

1. 

DDL33E:aE-Dl 

INTEG 

XnlEG 

RTN. 

HT = 

1. 

COSiiJfli;3E-Cl 

RTN. 

HT = 

1. 

30vCt3CS(lE-4i 


i.25CQoaaaE-oi 

-l.OOOODGQGE^DC 


l.ESDQQOOQE-Ol 

-i.oDoaDoooEtao 


-i.2GaaooDOE-ai 

1.9295Q(t<l4E«-{)a 


2SQF 


2j«.JDi>g;d 3E~Q1 EA.OQQCCCSE-Sl 52 , 7251 74DE+01 33. 790EQ &3E-1G 93, 22D1692E40Q 
17,«a397a2E-18 19. 406 4129E-03 34 , 8760 J21E-17 19*7053999|-D2 21. 9926 A91E+0i 


_ 21.a396Sfl3E+Ql-51.55Zl465E-15 25,B95fl223E*0B 

__ _ J21E-17 19*7053999|-D2 21. 9926 A91E+0i 57.32639072+00 21.9617164E+)U 53,D5fc2|25E-i6 

ll,66J29g9E+ao 67.GZ12g5CE-ai-13.5245725E-15 IJ .74467C6|-D1-18. 3333 53QE-1 5-30. 39193 E5E-01 13. 84128 43E-16 37.2293SD4E-01 


72.527Ei27E-17 IS . 668411 5E-0 i E 7 , 4 iai 798 E 

0. 


-16-32, 2770711E+QQ 63.5650D00E+O4 0. 


Q. 


VPCS 


i9.r62fl5S3E+03 

TFFS 

25.6420746E+04 74,555806e£-lD 


2.B3227ia8£+Q4 


-7.37921394E+03 


T(I1 

-r,37921394E+D3 


2.832 2M88E+C4 


SACl 

15.2030876E-D2 14. D477610E- J3 17, 94r2471E-fll 31. 917991QE-17-40. 0694353E-19 18, 17817 89E-D3-63.1362422E-18 

PITCH ftUTOPtLCT 

AUTS 

DELON ALPHAE ALFHDl ALPDDl ALPHET DELODE 

11.6B[i2967E-fll-41.7a7C497E-D2 10 .74467Q6E-01 Q. 11.93U3a31E-02-12.2123095E-01 

ROLL AUTOPILOT 

PHIE PHIET DELPOE 

72.527CC27E-17 10. 920 3655E-16 0. 


SIX DEGREES OF FREEDOM FLIGHT PATH STUDY 
GEMERALIZED COMPUTER PROGRAM 


INDSDF Z 


CASE fi-HOa 


STAGE i 


PAGE 


17 


NDflNI s . l,4aB956E(tE4-iIQ 
TOUNJ = .1, 32B634S2E+J4 


THROTTLE AUTOPILOT 
>i.oacQ 3 Q!>(iE-»on -i.DCQOdDaoE+ao 

-r.37921394E+G3 -7 .37921394E+Q3 

CONTROL RESPONSE 


OELqoi 


OELRDl 


PELPOl 


OELOD 


DELRD 


DELPD 


-ZG.OCGCOOaEfOO SSipBiiaODGEt-OD 'oO.aOQOCaaEfQD B7.12616G1E>CE D. 


NDl = “1. 25SCDirCaE-Dl 
N = 1.87g5E*tA4E+QD 

INTEG RTN* HT st 1, :CCi3aG4)9E-El 

INTEG RTN, HT = 1, GGeiCCCaE-Cl 

INTEC RTN, HT = 1. GO L j C JuD E- D1 

IHTcG RTN. HT - 1» COiJ30aJ£-01 


1.25G1J0DDE-01 

-i.sacsaoQDEfQc 


l.'2500QDaOE-01 

-l.OOQDQOaGEfQS 


l.AOG^SSZAE^OO 

l.a2B&345ZE4-Q4 


>i.£50oaaoaE-oi 

l.S7S5D44(iEFDa 


C7 

;;I 

CO 


SIX OEGREES OF FREEDOM FLICHT PAIH StUDV 
GENERALIZED COMPUTER PROGRAM 


INOSOF 2 


CASE G-HOD 


STAGE 1 


PAGE 


132 


ATAQIS t0Ea..033 

ATABll .lies,, ,116 2 

ATA312 

ATAflSl ♦3<«3D,.3^39 

ATAB52 -.l332T,-i D527 

AfAtlGJ 0*tOt 

ATAgafi .2£7,.267 

REM BCD 3E. BOUNCE STAGE 
ISTAGE 1 

DECScS BCD AOELTAIOELTAEDELTAAOELTAS 
ST* STD 3tfCtiQaiC« 

TRA 


2SCF 


14>2L32503£4^QQ lAaElSaSBOEi-ati 30 . 0115 766EfD2 20. 05270 ElE-13 23. EGOaSAAE'l-OO 19.13299A3E4-ai-A»l.lI}SB943E-lA 29.212G330E+00 
-ia.a6C3a3AE-lfi-33.921E71A£rJ3-27.7133A72E-17 17 .3376A73E-02 ig.35A7217E+Dl MR.490D29SE«aD 19.35A703CE401 5S.07a6099E-14 
-26. 914750 7E-0 2 86. a j99:44E-Jl-12. 318 79362-14-16.93993052-31 39, 0a32741E-15 79. 6763505E-03 1E.30 4935SE-14 a 7 . 6 D 6662 BE -01 
0. -E1.4349161E-15 15 . 5320 44 3E-D1 14, 5855725E-14-31, 4646lD9E+fl0 63.5£500D0E+a4 oC -51 

-a, -a. 


LGEAR 

DELTA 


P2 


FT 


SR 


SF 


AA 


0 . 30.473 40002-1-03 37, 584000 OEf-0 4 0. 

0. 41.53824GCE-4-03 34 . G154400EI-D4 0. 

3. 41,53824':&E«-C3 34«ei5440QEfQ4 0. 

6a,<231949E-03 42.079B4CDEFG3 34 . 615440 QE»0 4 26 ,03 94122E*03 
68. EZ31949E-Q3 42. 0 7984COE603 34. 6154400E+04 26. 0 994122 EED3 


19, 4523:B3E-02-15, 09642 99E-*-0 3-32. 3flSa397E+Dl 
33.719ftC33E-B2-3Q,fl 976160 E*0 3-22 . 7S49641E «• 0 1 
33, 719B 3 33E~C2-ao . Q 976163 E4-D3-2 2 . 7H49641E *0 1 
37.8220153E-C2-3D.4£a644DE»^C3-33.3Q37470E+OD 
37.322D153E-52-30.4£B644flE*D3-33.3537470E+iSo 


FC2 

13.S130738E-I-E4 

15.5S0E441E«D4 

15.SBOG441E«C4 

15.5529374E-i-a4 

15.S529374EAC4 


HU VP 


VGPT 


FTRX 


FTRY 


FTRZ 


MA 


53.30:i:oa3E-02 19, 32610 aOEt-jl 
53.30000002-02 19.29176562^01 


53.]DC 

65'.al£^ 




13.2gi7656E^5i 

63,262CaG0£-32 


3. 

9. 

1 ?: 


0. -3. 

fl, • • 

^?!l?e3^tEf02 l?l3fl7aa64E-10-i6l6B7039ietD3 sSl 999330 82+02 


65.616521BE-03 63, 26208 C0£-02 17.49798342+02 13 . 3a76864E-lfl -26, 6670 391E+03 33. 999330 BE+02 0 


SD2 


SDl 


S2D2 


S201 


52 


HD 


OKETOl 


DOELTA 

-12.8274547E+cg 

-27,n3283Q6E-Di 

-27,03233062-01 

6S.6231949E-C3 

6B.6231949E-03 


OMET 


0 . 

3. 

u • 

3* 

0 . 


0 . 

0 . 

0 . 

0 . 

0, 


0 . 

0, 

0. 

20.7198 a57E-H3 
20,719885?E-D3 


0 . 

0. 

a. 

0 . 

a. 


0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

D. 

0, 

0. 

0 . 


0 . 

0. 

0 . 


0 . 

0 , 

0 , 


37.7770342E+0Q-99d56355&7E+ea 

37.7770342E+B3-95.S635567E+00 


FTRA FTRB FVRC HTX 

11. 5#19410£*D 3 20,771 E6B1E-13-52 .^7a8^43E-^C 3 74. 6J 94339E-aa- 


MTV KTZ FHM . FVPf 

09.9252459E+D4-23,288Q613E-OB 11. 5S19410E+0 3 20.7716G81E-18 


D-19 




SIX 

DEGREES OF FREJ 

jDOK FLIGHT PATH 

STUDY 





GENERALXZEO ( 

Sohputer prograh 





INDSOF 2 

CASE G-HOO 

STAGE 1 

PAGE 

133 

fzh 

LH 

HH 

NK 





-52.1TB82it3E+D3 r4.6a9WJ9E-afl-8IJ ,9E52<i59E+l] ‘i-as .28 B06i3E-C8 
tfPCS 

19.762652flEfrIJ3 

TFFS 

^7,3fiC«^9t(3EtO^ 18.626ii515E-10 

-6.<iDB<t3537E+03 >&.‘»oU3537E*S3 <i.ltS33(|9%7Eta3 

SACl 

13.g97379(*E-02-BZ.3a'»875EE-03 Zfl . 6511555E-1H 2S.0S3i(729E-16 i»5.9797719E-17 ID. ig72271E-02-i9.556e«60E>17 


! S 

DELQH 

i3.i6Ee9a7£«^aa 

PHIE 

-ii.ssagaiiE-iS" 


ALPHAE ALPHDl 

78,i275532E-<0 3-16, 959 93B5E-ai 


PITCH AUTOPILCT 

ALPDDl ALPHET DELtlOE 

Sa.9361Cia7E-03 lZ.na7975aE-fQ0 
ROLL AUTOPILOT 


PHIET 

ID, 87157 S6E-15 


DELPCE 


HD (INI = 
TO UK) = 


l,0DDQDt!CaE+8(] 
1. 52326578 EtD4 


THROTTLE AUTOPILOT 
-fliOanOODDOE^-CO -1.0QCQQQOD£4-OS 

-6.1,0 a43537E4-g3 -6. l#DaCt3537E4-a3 

CONTROL RESPONSE 


DELOOl 

25.30 uDDOOErfOO 


INTEG RTN. 

INTEG RTNi 

2SDF 

m.29325fi:gE4-CQ 

-i7.23‘»29C6E^16. 


OELROl DELPOl 

35.3ooLODDEtoo eo.DGoacaoEtiia 

NDl = -1.25Qa3fl-C3£-01 
N = 1.11:0045652+30 

HT = 3 ,203300. 0E-C2 

HT = 3 ,2GCa3a03E-^E2 


DELQD 

12.0 379758 E+ 00 0. 

1,25GO0ODGE-Q1 

-l.ODGDilOaOE+OO 


DELRD 


OELPD 


1.250DOOOOE-01 

-i.aoDaoDOOE+aa 


l.OOOOOQOQE+OD 

1,E2326570E+04 


-1. 250000002-01 
l.liaQ4565E+0D 


l<t.2932SCBE+0C 35 .11662 51 9E +02 20.49619S2E-13 23,23756882+00 19.079979aE+Bl-(,0.236B158B-14 29.9833D49E+flD 
■2a,ia53774E-D3-31:,7ag415«,£-17 17.3J12B33E-02 19. 3141292E+Q1 44.303B4B6E+aD 19. 313B425E+D1 55.76aD411E-14 


OSIGIMAL PAOS 'Sa 
01* POOR QUALIHe 


02-G 


SIX degrees qf freedom flight path study 

GENERALIZED COMPUTER PROGRAM 


IKOSOF 2 


CASE G-HOD 


10 ■S22B16BE-01 ft9,3D73QqaE“Dl-12.Qa2B211E-14 31. 79716 AlE-Dl 
3. -6B.fla2CD9BE-15-27.7076DaBE-01 12. 3i»5it7a7E-19* 

-D. -D. 

LGEAR 

DELTA P 

□ . 3G.47Q9a3QEl-a3 

Q. <tl.53SE9£GEt'a3 

0, . 91.S3B2'fi;CEfl3 

SB.90E599BE-03 42.G79S4CCE«-:;3 
5B.9055 99aE-B3 .92. G79BitOOt+ J3 


STAGE 1 


PAGE 

5E-15-31. 
6E+00 63, 


139 

>1621B5£-Q2 16. S415916E>19 G6.1856782E-01 
>£SQDD0EtQ9 D, -Q* 


P2 

HZ.SaAQCUaE-fQ^ 

3i.,615(t9Q0EfU9 

34,6159923E+09 


FT 


0. 

0. 

0 . 


39 ,61.5490 3 E ♦ D 9 21 . 5.310 B 67E+ D 3 
39.61S990aE + B9 21 . 5310687E1-D3 


HUtfP 


VGPT 


FTRX 


RRY 


SR 

11. 2il9127eE + 0n 
lS,29J83B3Et-0B 
15, 29C6363E+B0 
16.9G19796EtgO 
l6.95l979EEfflO 

FTR2 


SF 


AA 


FC2 


-15.nS22965E+03-32.3Q75227E+01 13.6169 919E+D9 
•3C. flSl3315E+0 3-22, 79992 51E4-B1 15. Sa527Z55* 09 
-3fl,3513315E+03-Z2»7999Z51E+lll 15.S852725S+C9 
-30.93fla7gBEtn3-67,9352917El-aD 15.5579139E+ 09 
-30. 938 B796E+B 3-67.93329176+30 15, 55791396+09 


53,0DuCCDCE-D2 19. 23963316 +01 
53.0DSGC55E-G2 19,2615377EtCl 
53,33t,0D03E-a3 19.261E3 77E+31 
3a.91S2C39E^B3 37.9633752E-fl2- 
38.91520096-03 37. 96337&2E-0 2- 


0. 

0 . 

3. 


09.29862176+31 51»9117251E-ll 
89,29a62l7E+0l ai,91172SlE-ll 


- 0 . 

-0, 

- 0 , 

'21.6992B3eE+03 
-21. 69920306+03 


MA 

D. 

0. 

D t 

•16,95599966+92 
•IB. 95599 96E+G2 


SD2 


5D1 


0. 

8: 


c. 

D« 

D, 

8 ; 


0. 

D . 

Bi 




D. 

D. 

0. 

S: 


FTHA FTRD 

<>a . 2259 93 0 E+0 2 1 6. 5B5 50 6 36-10 - 
FZH LH 


FTRC 


S2D2 


HTX 


S2D1 


HTY 


0. 

0. 

0 . 


1-98,38198896+00 
3-iB,38l3SB9E+Ca 

FYH 

9 3, Q621373E+D3-30.B969969E-Qg-76.9532536E+09-59,57B6969E-Q9 98. 2259930E+8 2 16,5659DB3E-10 
HM MH 


S2 


HTZ 


0 . 

0. 

0. 

-Ifi.! 
-18. ; 


MD 


OHETOl 


!a93B85E+g 

!093BS5E+j] 

FXM 


□DELTA 

-12.6365S15E+C0 

-26.68963616-01 

-2B.6a96361E-Di 

58.90559986-03 

5B.9a5S99BE-D3 


OHET 


Q. 

S' 

0, 


-93.S621373E+fl3-30,6D69969E-fl9-7B,9532536E+09-59,5706g69E-09 

VPDS 

l9.762B52QE+a3 

TFFS 

3 1 , £919 87 0 E+0 2 1 8 . 62 6 9 51 5£- 10 


9.290739376 +03 


-6.39352619E+03 


Til) 

-6, 393626196+03 


9.290739376+63 


SACl 


SIX UbtiKetS Uf ritbbuun ri.i.unt t'HIn Oiuui 
GEHERALIZED COMPUTER PROGRAM 

PJDSOF 2 CASE G-KOD STAGE X PAGE 13G 

Z6»rflO([OatE-D2 20.1G5C.SfiaE-Qi! ia.Aia6A23E-El 2fi«Si5<«5?7E-16 A3. %aB302E-17 30. aS92fi2AE-02>ia.3A3aAfi2E-17 


AUTS 



PITCH AUTOPILCT 


DELON 

ALPHAE 

ALPMDl 

ALPDQl ALPH6T 

DELQDE 

13o £6669876+0 a 

7a.l275532E-03 

31.7471641E-01 0. 

6a.9361407E-03 

12.08797586+00 




ROLL AUTOPILOT 


PHIE 

PhlET 

OELPCE 



11,33390116-15-10, 87197966-15 

0, 




NOIINI = 
TD(1«1 = 




COaOGDE-MlD 

477478E+B4 


THROTTLE AUTOPILOT 

*-i.naaoDCQaEtno -i. CDQgaoooEfqo 

-S.3935Z6iAE+33 -6.393S261AEt03 

CONTROL RPSFOSSE 


DELODl OELRDl DELPDl DELQO UELRO DELPD 

2E.30QC0aOE^Q0 35.0CQOOOOEi-aO SO.CaOi}(r3ItE'^(lD 12.Qa79758£t'GI) 11.1B635B7E-13 0 . 


INTEG RTM. 
INTEG RTN. 


N D1 

H ° l.lGaOASGSE 
HT s 6 ,£OGa!iD30E-Q3 
HT = 1 .2CSaQC3aE-C2 


-1. 25000aODE-ql 
£+uC 


1,25C39Q00E-01 
-l.DOCOaO QQEf’OC 


1.25BDD03I1E-D1 

•l.OQDQQQOOE-^Qa 


l.gOBODOOOEADO 

l.S 217747 aEtfiA 


-1.2500DSI0JIE-O1 

l.lQBOASGSl't’Da 


2SDF 


l4,37325fl3E+Dll 14.3732:5C0E+aC 30 , 32C5939E+02 
-l7.‘*a:Dg41E-16-24.3467SJ4E-J3-3 3t3473 63 7E-i7 
2Zr3155Eg&E-u:l 91, 622 BS51E-0i-il . 7112e56E-14 
0. -7B,2Gig894E-i5-22.5825675E-0i 

“jj • “0, 


2a,g463fl09E-i3 23. 1049040E+C 0 
17.26479E7E-C2 19.27340ME+fli 
2G.6961131E-C1 53, 8246167E-15* 
20 . 2i9:t60E-i4-i.g. loeeAgBE+oo 


19,02750 SlE<-0 1-3B , B922498E-t4 30.GB93163E+!ia 
44ili72i95E+0P 19 , 272il8DE>IH 56. 9114103E-14 
&B.34Dfil79E-a2 16. qi96952E-i4 84,9887621? “ 


LGEAR 

DELTA 


P2 


FT 


SR 


BSiEfSaaQaE-t-QA 0i 


SF 


“ 0 . 


■01 


AA 


FC2 


C. 30,47a4aDGE+33 37 . 5840 T 0 QE+O 4 

0. 41,53a24QGE<-a3 34.61544006+04 

0. 41. 338240DE+03 34.61544005+04 

10.35004686-02 43.52J 9493E+3 3 34. 61544QCE+G4 
li].353a46BE-CP. 43,023 94996+03 34. 6154430E+04 


ID. 3819 V7EE+00-15. 064 83496+03-32. 3r30704E+ 01 13. 6162333E+04 
12.7671S77E+D3 “ ^ 

12.7671577E+00 
43.1212652E+Q3 13. 46394B3E+CG 


3O.O5qC513E+D3-22.76S7&90E+3i 15.5a4S!Ja6E+g4 
30. DS9D51DE+03-22. 75576 9DE+D1 iS.5345506£+:e4 


.. 40,35078526+03 23,24462376+00 14, 629150 8E+ 04 

43,1212652£+fi3 13. 45294G3E+DO-40 .0507052 E+03 23,24462376+00 14, 629150 8E+G4 


HU VP VGPT 

53.3QGEG00E-D2 19.250 8784E+C1 


FTRX 


FTRY 


FTRZ 


HA 


H9 


- 0 . 


0. 


0 . 


DDELTA 

-12.3694625E+0D 


C3 
tn ^ 



lO 

c ^ 

> ® 

t” liijl 


D-22 




SIX DEGREES GF FREEOOH FLIGHT PATH SIUUT 
GENERALIZED COHPDTER PROGRAM 


INOSDF 2 


5T.3a0G0CgE-Q2 

S3.iiaC>QGQi]E'Q2 

ll^I0<VeZ2E^£3 

ll,3<li*A6e2£-fl3 

TJ2 


19.2Z69297E431 

19,22692g7E<-Cl 


CASE G-HQD 

D. 

Q< 


STAGE 1 


PACE 


136 


-B. D. 

-0. _ . Di 


CCQ^C'jrC.rLl Ua Ul ~U> Ua 

iaaaA733HSE-Q2 J^9a37a9GS2E*Ql 15 . 9S99AA9E>10 -A3. 673B231E4-03 9Aa 3S597B0E*Q1 
ia.B(<733taE-1i2 A9a3709E«2E+Cl 15. g599AA9E-10-A3. 6738231EtD3 9Ai 35597flOE+Cl 


8 : 

9. 

0. 


c. 

Aa.7&e8237£-Dl 
Aa^765a237£^qi 

FTRA 

13.4B56SA9E*a3 
FZM 

-8A*95AllA7£t-a3 
VPCS 

t9.762B520Ef03 

TFFS 

-12a3115A3S£+0:i Q. 


5D1 S 

II. B. 

0 . 0 . 

0 . 0 . 

19. BS77373E-C1 76 , B628 07 OE-OS 
19.Sa77073£-ai 76. B62BD7DE-D3 


Q. 

B . 

D. 

B. 


FTRB 


FTRC 


S2D2 


HTX 


B. 

s* 

0. 

0 . 

0. 


S2D1 


HTY 


0 . 

B. 

a. 

0. 

0. 


S2 


HTZ 


GHETDl 


-25a32963|AE>Bl 
-25.3Z963iAE-fll 
13.0500 A6aE-B| 
13.0 5B0A6aE-I!2 

OMET 


g* 0. 

0. a. 

iDlAa39976E4dg-lo!oAT3201)E«-01 

10.A639976E+5o-ia.aA732aOE4^01 


FXM 


FYM 


32. 3975353E-tP-a S, 2AZ530 (»E+Q 3-69.596 3915E-D9-1A. A512012E+Q5-11. 310 29D6E-D9 13. 8B568 ABE*Q3 32.3975353E-10 
LH HH KH 

20,9165213E-Q9-iA.196BE62E+a5-11.31029a6£-B9 


Till 

-6.37B567O9Et03 


3.9B55A 296E«B3 


3.9B55A296E+Q3 -6.37fl5C7agE+03 

SACt 

26.7QaC0H<i£-Q2 19. GA53BAflE-a2 10 ,£977fliSE-Dl 27.63B5B67E-1G AA. 69 1152 EE-17 29. Bt69B21E-az-t7.3a25519E-17 

PITCH AUTPPILCT 

AUTS 

DELON ALPHAE ALPHDl ALPDOl ALPHET OELODE 

l3.£666e87Et00 7S.1275532H-03 26. 6961131E-01 0. aa.936lAa7E-P3 t2.BB7975SEi-B0 

ROLL AUTOPILOT 

PH IE PHIET QELPDE 

-11,3339811E-1S-1C.B719796E-15 0. 


OIMnAL PAGE IS 
D-23 Of pbOR ^ALITY 


SIX OEGRSES OF FREEDOM FLIGHT HATH STUDY 
generalized COMPUTER PROGRAH 


INDSDF 2 


CASE C-HOD 


STAGE 1 


PAGE 


137 


NDCIN) = 1. 00 DBOOCOEl-OD 

TDdNl = l,62(i278gSETd4 


THROTTLE AUTOPILOT 
-l.OOQOQOGGE'l-OC -It D QO QOQOOE+QO 

-6.3ra56789E+Q3 -6. 3785&7a9E+03 

CONTROL RESPONSE 


OELQOl 


OELRDl 


OELPCl 


DEL no 


DELRO 


OELPD 


EStaOOODOOETaa 35.J)QGGaC0E4-0C 6{1 .OOBOGOOEfOO 12t08797S8E+OG Q 

itSScaoagaE-o: 
-itOOcaiisaoE+Di 


INTEG RTN. 
INTEG RTNt 


NOi = -i.ESCOoaoaE-ru 
N = l.fl98(lit5 65E+aD 
HT a 1.2023afla0E-C2 
HT = lt.2CC3Ci003E-lIE 


1.25(1 030 DOE-Cl 
-l.GQQOaQOQE't'OO 


i.QOQooaosEtgQ 

1,62D27B95E* 


-l.ESDQDOOQE-Ql 

i«D9aot»5GSE4-aa 


2S0F 


0, 

-D. 


^8A.ie3 72i2E-15-2i.?L3(tl52E-Dl 23>t99A427E-l‘t-2fl.431Ll61E+l)C 63.5B50QDQE*a't 

- 0 . 


-Q. 


LCEAR 

delta 


PH 


FT 


SR 


SF 


AA 


FD2 


a, 

Q. 


30.47GEtC30£tD3 37. 5a<tQ C 110Ei-(14 G. 10 .123E5B9Eta 0-15. C 6S EG48EtQ 3-32. 31A8505E^O 1 13.El615D3Ef-G<» 

L1.5382AaQ£^G3 3L. OlSttAOQEi-DA 0. ll.A27a36£E+Q0-3Q.0e3243AE«a3-22t75S9t»28E^1)l 15.50(»D313E4a4 

A1.53a2itiCE*-33 31.. 615 0 OE+0 A 0. 11. A27D u6 EE + O D-30 . D632L3LE+Q 3-22, 75894285+01 15. 584 D813E+D4 

12,00 £4P'»5E-02 49.15074735+03 34. eiS44flCE+a4 54*48504745+03 11, 80174715+00-50. i245331E+Q3 33* ClG6416Etfl0 13. 7381321E+04 
12.D0£H'j95t-B2 49.15 074735+33 34. 6154400E+0 4 64.4a50474E+03 ll,eCl747iE+OD^50.124S331E+03 33. 01B6416E+00' 13, r3Bl321E+Q4 


HUVP 


VGPT 


FTRX 


FTRY 


FTRZ 


MA 


53,aOGCaOQE-02 19.21184055+01 0. 

53.GOC0003E-C2 .19.19u31l0E+Qi 0 , 

53.3CuiICEaE-i:2 19. 193 311G£.+11 3. 

13.28B4819E-C3 12. 72181425-32-7 3. 0 43G 10 3E+0 1 
l3.2a84ai9E“0 3 12. 72181425-3 2-73 . 04 30 10 3E+D 1 


G. -G, 0. 

D. -0. G. 

0. -G. 0. 

18, 85737915-10 -54, 9671 595E+03-13,ei6B232E+0 2 
IG.8573791E-IB-54.9671595E+D3-13. ei68232E+02 


SD2 


SOI 


S202 


S201 


S2 


0 . 0 . 

0. G. 

0 . 0 . 

12.9629914E+gc 25, 933 8963E-J1 
12 .9a2g9i4E+Sa 25,93i)89&3E-5l 


FTRA 


FTRB 


9. 

0 . 

0. 

24.9333344E-02 

24.9333344E-02 

FTRC 


0. 

1: 

8 : 


0. 

a. 

3. 

0. 

0. 


H5 


ometdi 


DDELTA 

-12,D297349E+Dfl 

-23.D934032E-C1 

-23.0934032E-Ci 

12.0064S95E-P2 

12,0064g95E-02 


OMET 


-15.352G: 

-15.3520 


>57E+50-10.1154565e+Dl 

557E+ii3-ia..ll5456SE+01 


HTX HTY MTZ rXH FYK 

14.E01611GE+03 38.61443C5E-10-10.8970t95E+a4-lC,&73l509E-Ca-lB,a800S&5E+05 12, 3320655E-08 14, 6CI1611DE+03 3fl.614430SE-lO 


n-Q 


SIX DEGREES. OF FREgnOH FLICIJT P A FH STUDY 
BEWERALIZED COMPUTER PR06RAH 

INDSDF 2 CASE G^HOO STAGE 1 PAGE 139 

FZH LM HK NM 

■*iO.b5'»tl39Etflit-<H,65blOTSE-ia-l8.eD2S26aE+05 ia«3 3E0655E-0a 
VPCS 

i9.76EB520£+03 

TFfS 

-3ii.l613CZiE'Pa2 D. 

Till 

3ie72PBaimE+03 -6.3&itD2991E4-a3 36t»DE991Et03 3»G720BBD4E+03 


SACl 

E6.700DDaaE-Q2 19.158A5B7E-D2 10 .9<»87A9AE-Di 26.5«*07667E-i6 «»g.56g6570E-17 20. BB3Q955E-02 16. 266893BE-16 


AUTS 



PITCH AUTOPILCT 


DELON 

alphas 

ALFHDl 

ALPDDi ALPHET 

DEL ODE 


13.86e69S7E<-Q0 78.1275532E-03 2<t. 25BTE21E-D1 0. 98. 93G1A07E-03 12.0879758E+a0 

ROIL AUTOPIt:’’ 

PHIE PHIET DELPCE 

-11.3339Bll£-15-10.a719796E-15 0. 


MOItN) = 
TDIIHl = 


l.OOOQCQCaEtQO 

l*61BaZ515E4ai( 


THROTTLE AUTOPILOT 

-i.aQDaaDDOETac -i.oaoQooaaE'i-aa 

-6.36ADZ991E+03 -6. 36402991E+Q3 

CONTROL RESPONSE 


OELODl DEURDl OELPDl DELOD IIELRD QELPD 

2S.OQOQDQOE-H19 3S,aGDGbQG£i-aa GO.ODClOCaaEtaO 12tD97975BE4-O0 11. 279C279E-13 0. 


HDl = -1. 250DnOCOE-01 
M = i.DaacitSBsEi-ao 
INTEG RTH. HT = 1*203 OOaOO.E-02 

INTEG RTN. HT l.ZQBQaGCCE-ae 


1 . 25 DflDaeO£-Ill 

-i.aocoaooDE+OB 


l.ZSDOOtlQOE-Dl 

-l.OQQDOOODE^Da 


laflaeBcsooEA-ga 

i.fiiBeSSis^oit 


-i. 2 SoycaBoE-oi 

1. aSGObSSSE-t-GO 


2SQF 

li(,S33ZSBOEtpO 1<+, 533250 DEPOa 30 . 62B2ga7E-iO 2 2l, B79962BE-13 22,5B(*2a3BE+00 ifl, g286r3QEfai-3S*3ia7tDSE-14 3I.6ZS*»37**Etll8 


SIX DEGREES CF FREEDOM FLIGHT PATH STUDY 

ceheralizEo computer program 


INOSDF Z 


CASE G-HOO 


STAGE 1 


PAGE 


139 


-19.137<i93ZE-16-21,2318613£-33-(tl,<,516 732E-17 17 . 19<ie557E-D2 19. 19G4698E+D1 93,7572256E*00 19,lfl992D ag+n 1 6il, 50446 4flE-l^ 
^»l.?a6^^91ZE-01 95.A25e243£t31-iai &9Q6151E-1A Ifli 3t|32ai3e-Dl 78, 999282BE-15-12*l*7431D2£rDl 17*915668ZE-i4 82.95Q7Ga9E-B£ 
Ci -92.433693Ce»15-ia.;gB03373E-Oi 2a.3381443E-lA-22.57227ieetC0 &3.5S5a0DDE*04 0. -Q. 


-Oi 


0 . 
D. 


- 0 , 


LCEAR 

DELTA 


P2 


FT 


SR 


SF 


39.ii7Q40aGEl'G3 3 7. 5Qi« 0 C38 EFC 4 
41. 5382433 E •■33 34. 61544affE'fC4 


94. 6372 414E-01-15.I16774D8E+0 3-32,31930 35E+Q1 
92.806ar00E-fll-30.D7D03l7E+D3-2Z.76405gce-»01 


D . 41.53824G0E>u3 34i E15440QEF04 0. 92.6060 7 OOE-Dl-SO . D7D OD 17E4-n3-224764D590E-«'gi 

15,a3B5g52E-fi2 59. S2647B5E + 03 34. ei5443(JE+a4 72, 9135732E-I03 92. 0220 £452-01-68 .73382iaE1-03 31. 64220 ESEtOD 
15.03B5952E-02 59. 82647 B5£t03 34. £154403Et'G4 72. 913573^E^a3 92. 02206452-01-66. 7338218E«-9 3 31. E4220 ESE'I-O D 


HUVP 


VCPT 


FTPX 


FTRY 


FTRZ 


HA 


53.a.OiOOnOE-^D2 19.17091ZBE + 01 0. 0. -0. 0. 

53.:CD.CGC0E-a2 19. 150 50 4CE •■01 0. 0. -0. D. 

Sa.TOSCOQOE-OH 19,150 5040E«-jl D. 0, -0. 0. 

13,104C4G6E-03 1 2,512L147E-|]2-96,3722 743E+0 1 23 . 8333530E-10-73, S439376Et0 3-17 , 93757giEt02 
l3.1S4e40 6£-ra3 12. 5l2Sl47£-U2-96 , 3722743E*-0l 23. 83335 30E-10-73. 543937SEtO 3-17. 937579lE<-02 


0. 

0 , 

0 , 

0,- 

0 , 


AA FCZ 

13.G159427£4^D4 
15.5834g55E-F04 
l5.5a34a55Et-i4 
i2,10183BZEi-(l4 
12,iaiB3B2E»04 

HD OOELTA 

-11.61995a9E+t0 

-2a,0762269E-01 

-20.Q762269E-G1 

15,03859522-02 

t5.03B5962E-02 

OMETDl OMET 


0. 

0 . 

0. 

90 .3708E54E-D1 
90,37006542-01 

FTRA 

19.3132445£+li3 

FZM 

-14.34476l)5Etll4 

VPCS 

19,762aS20Et03 

TFFS 

-67.11497B8E4-D2 


0. 0. ’ 

a. a. 

-igIg306435E+ng-lol2531107E-FCl 

-19,93Q6435E4ii3-lJi:v2531ia7E«Ql 


SD2 SOI S S2D2 S201 S2 

C, 0.. 0. 0. 0. 

G> Q. a. 0. 0. 

0. Q'i- 0. 0. 0.' 

34. 31D2363E-01 49.21088306-02 0. 0. D. 

34.31Q2363E-01 49^210 888 QE^O 2 0. 0, Q. 

FTRS FTRC HTX HTY HTZ FXH FYH 

49.099Cfl43E-lfl-14, 5a27146E404-73, 7957530E-09-25,3532245'E-605-27,796a32SE-08 lg.3±3244SE+0 3 49.0990a43E-10 

LM HH KK 

-17.0595Q93E-38-24. B83ta4SE>0 5-27.7968325E-0B 


G. 


SACl 


3.35846C1DE4D3 


-6.34956285E+Q3 


Till 

-6.3495G2B5E'»D3 


5.35B 46Q1I1E403 


D-26 


SIX OEGRFES OF FREEDOM FLIGHT f ItTH STUDY 
GENERALIZED COMPUTER PROGRAM 

INDSOF Z CASE G-HOO STAGE 1 PAGE 140 

2i>70QOOQaE-OE 16iZ<>113a54E-12 11.1559547E-ai S5.229S51GE-1E 49. 12S73EEE-17 28.64333 S7E-02-13.74Z7a8l|E-i7 

PITCH AUTOPILCT 

AUTS 

OELQN ALPHAE ALPHOl ALPDDl ALPHET DELQOE 

13.a6669S7£»oa 78.127SS32E-03 tS.3432 BiaE-Oi Q, SO. 93E1407E-03 i2.0879758Ei'0Q 

ROLL AUTOPILOT 

PMIE PHIET DELPCE 

-11. 3339811E^15-1B. B719796E-15 0 . 

THROTTLE AUTOPILOT 

NDiiNi = i.oaoaoscaEf-so -i.oooQoauaEFQD -i.qosdooooefoo i.aaoBOOooEi-Di 

TDfINI = 1.61737845EFfl4 -6.349562flSEt03 -6. 349S6285E+03 . 1.6173784SEt^(I4 

CONTROL RESPONSE 

DELOOl DELRDt OELPDl OELQD OELRO DELPD 

ZS.SOOOaDOEtOO 35.00CS3DDEFaQ 60.0aaSCJtIE+Da L2.B87975BEFaO 11.326a49EE-i3 Q. 

NOl = -l.S9C0Q9CSE-ai 1, S5D 0 DOOG E-01 l.ZEDOOOOaE-Ql -1. 2508090 QE-Ot 

N = 1. 37a045b5E+aQ -1. DOC 0 DSOOEl-flO -1 . DSC 00 OODE 1-00 1.07B04565Ef 00 

THTEG RTN. HT = 1. 20000 CD9E-02 

INTEG RTN. HT = l.ECOaOOOOE-Oa 



SIX DEGReeS OF FREEDOM FLIGHT PAIH SrUOT 
GENERALIZED COMPUTER PROGRAM 


XNDSDF 2 


CASE G-HOD 


STAGE 


PAGE 


3QZ 


MDtINt = -a.OOnQQQOQE+ttO 
TOtIH) = 3. lOrCBSAgEfCA 


THROTTLE AUTOPILOT 
oS.BOCGOQGCEl-OC -2. CCCOOODDE-I'aa 

-2.124GG332£I-1]A -2. 124G6332EFil4 

COHTRCL RESPONSE 


DELQOl DELROl DELPDl OELOO DELRO 

-25>Bad00Qi]ETDQ-35.a0i] bOCQE'i-OD GO . 000 D aaOE+OQ 79i aS975a4E-Cl 0i 


DELPD 


INTEG RTN. 

IHTEG RTN. 

2SDF 

S2.3r325ajEF0Q 

-8a.J621796E^14 

54.a5E7a4BE-Q2 

D. 

-a. 

LGEAR 

DELTA 

2B.aG327C4E-D2 

24i62B7l52c-02 

24.G2e7152t-u2 

23,lC3EB2:E-:a2 

23.1035B2BE-D2 

rtUVP 

97.04E83E5E-C5 
la. 73478 97E-D2 
iBi r347a97£-aa 
lB,37679QlE-i32 
lfl,37£79:i£-02 

SD2 

24.622157BE-02 
-2a, e011462E-a3 
“28, £eil453Erj3 
-15.5B9779aE-C3 
-15,5B97795E-03 

FTRA 

-Iu,0aCi22a£tQ4 


NDl = -i. 25C0DGQ0E-D1 
N = -1, 76500 DOOE+OO 
HT = G. jCu00C0]c-C3 
HT = 6, CD030a03E-D3 


-1.25C0DCCOE-O1 

-1.7eSDSBCCEtCC 


-1.25CO3OflOE-01 

-1.76GOOC(IOE+aO 


•2.ooaoooaoE+QO 

3«A070BS49E*04 


■i,2saaBDaoE-oi 

-l.TGSDOOODE+D!! 


22,37325QUE+3& 43. L2aG759E-f02 25.2918226E-il 19. OSCESGEE+aO II, 9ia3677EF01-65. D44i57BE-i2 23.642GB33E-02 
6B.6726B24E-04 25. 787526gE-l 3 10 . 67 6i475£-D2 11 . 9iB39UE+0 1 16. 8724334E<-0 0 11 , 9iB2649E + 01 36, 33a0235E-ii 
11.365B534E-a2-4fl.BB37136E-12 52. S5 97112E-02 24. 56t 1 55 DE-12-26 . 371076EE-02 1 7.4691148E-11-15. 0 052g03E-D2 
■66. g62o572E-12-99.8921245E-Dl 40 . 259493iJE-ll-31, 9280 83 7E+GQ 63. 58500 DCE+0 4 0. -0. 

-G. ' 


ig.445aa33E<-34 
18.d22784CEf04 
18,6227840 C.FJ4 
17.B68743CE+24 
17.a6B743fiE+04 

VGPT 

57.88870138-54 

ll,1755iaaE-31‘ 

11.1755186F-J1- 

10,9619!S39t-Jl- 

lG,g6i9B39h-ai* 

SDl 

53, 41-J 94G7E-33 
36.82894228-02 
36, 82d9422E-32 
47.49137948-32 
47.4gi3794E-a2 

FTRG 

76.55498 2BE-37- 


P2 

3B.iao5360£f04 
34.94B6843EFD4 
34,9486 E43E + Q4 
34. 9470 939E>D4 
34.94709392104 

FTfiX 

94,4583BJ5E1QD- 
26. C73593EEtC3 
26.07')593EE+C3 
23.54642042103 
23.5464EJ4E1C3 


FT 


?R 


SF 


97.33369912103 83, 73914fl8E-ll3-95. 82612932103 
13,91033032104 24, 9497412E-^ “ 

13.91E3303E1CI4 24.94974I2E* 


12.8a&9t97£t04 29,715 6 1| B3E-02- 
l2,8569197eiC4 29,71E'64B3£-C2- 


FTRY 


FTRZ 


•14.a317g27E-or-97.3337a55£t03 
1&.11136232-07-13.9172J6EE1C4- 
l6,1119623£-07-13,9ir2;b£Ei:4- 
24, 995: 6652-07-12. 81313 D^E♦D4■ 
^4.9355665E-C7-l^.al313D2£lC4■ 


S2D2 


5201 


97. 2669628E-02 
12. 6552436E-C1 
12. 6552436E-C1 
12,32761865-01 
12.3276iabE-Gl 

FT PC 

63.167869BE1D4 


D. 

0. 

0. 

0. 

0, 


HTX HTT 

34. 33026 37E-06-13. 0652 766E10S- 


12. 33605.24 ElO 4 
■12,3£6-J524E1Q4 

HA 

16.2754935E101 

46.32977Q7Ei:3 

46.0297737E133 

41,9274&F7Eia3 

■4i.g274668ElQ3 

S2 

20.a29278rE-03 
20.a27B917E-03- 
20i827a9l7£-03- 
20. 7294346E-33- 
2D.T294346E-Q3- 

HTZ 

12.346aBBDE-[16- 


AA 

32.3363721E1QD 
31,89579112100 
31,8gS79HEi0a 
31, 86114348100 
31,86114348100 

H3 

0 . 

45, 82856798103 
45,82856792+03 
41. 66086598103 
41i6638660Eia3 

OHETDl 

30, 139a027E-ai- 
22.35S8695E-01- 
22,35586958-01- 

29.62231048- 01- 

29.62231048- 31- 

FXH 

10.08032288+04 


FC2 

73,47294498+03 
S3.1646447E+03 
B3,1646447E+G3 
90,91607588+03 
9i!,916 0759E+Q3 

D DELTA 

23.36327042-02 

24.6287152E-C2 

24.G237152E-02 

23,lE35825E-02 

23.1035a2DE-D2 

OH8T 

•69.2427527E+D0 

■E6.9453352E+QQ 

•B6,945'i352E+flO 

■86.38452542+09 

■66.38452542+00 

FTK 

73.55498262-07 


ORIGSWAL 'PASS 


dZ-Q 








SIX 

DEGREES OF FREEOOH FLIGHT PATH 
GENERALIZED COHPUTER PROGRAM 

STUDY 




IKQSOF 2 

CASE G-HOD STAGE 1 

PAGE 

3B3 

F2H 

LM 

HH 

NH 




-63.tfiVaa93e+04 35.Z‘>953S6E-06-13,ljr335<*aE+D5-12,3((B86 6(JE-06 
VPCS 

lS.7fi2a?28E»a3 

TFFS 

-3D.iS6«t5<iDE+0't-7<(.5a5 t060E-tG 


-1.715139«t3E+0 4 


-i.715l39<i3E«-D«f 


Ttl) 

-1. 715139 *.3E+Di| 


-1.715139i>3E+04 


S£.C1 

26.7flflflOB(|E-fl2 26,77537iilE-D2“64.04ia983BE-0 4 95 .48.5564aE-14 36.4QB1347E-14 52.14405D9E-1I2^84.70Z53B4E-14 

PITCH AUTtlPIUCT 

AUTS 

PELQN ALPHAE ALFHOl ALPODl ALPHET DELODE 

l3.£fi669aT£t80 7«.1275532E-03 52. D5971D2E-0Z 0. 88. 93C1467E-03 79.05975 flAE-Ol 

ROLL AUTOPILOT 


PHIE PHIET DELPOE 

-11.333gailE-15^1D , 871 9796E-15 S . 

THROTTLE AUTOPILOT 

NDCIHI = -2.00CDDOOOE4-OD >2*0800oaaaE4-GD -E.OQOnQOODEi-Qa 

TQflHl = 3.100036926*84 -2,11761475E+04 -2. 11761475E+Q4 

CONTROL RfSFOHSE 

OELQOt OELRDi OELPOl DELOD DELRD OELPD 

-Z5.aOCOGCOE*Oa 35.O80CCOO£*aa so.oooacooetaa 79.05975B4E-ai 14*6B55746E-13 0. 

HOI = -i.ZSQEQOCaE-ijl -1.25000 BOO E-01 -1.250BBQOOE-01 

M = -1.775DQ0CSE+3G -1 , 776000DCE*00 -l,775aBaO0E*00 

IHTEC RTN. HT = 6. OCC ODGGlEfES 

IHTEG RTM. HT = 3. CCCaaGOOE-C3 



-1.2SB08DBGE-Q1 

-1.775BBBB0E*0a 


2SDF 

22.45325D0E*0G 22.453250GE*aC 43.1237C14E*B2 28.335e958E-ll 19.0083937£*0a 11»8376527E*01-79.2G39133E-12 2i«7fil4941E-l2 




INOSDF 


FLIGHT PATH STiinv 

generalized COMPUTER PRoUah * 



LGEAR 

DELTA 


30^ 

6<|/fA3((gEtgO 

AA459D5E-02 

SeSODIlOEtOis 


tiSjsiiiss lS;i|S?5S6, 


19.0|2g62OE 

2 Q< 166 f»G 61 E 

20«166AOeiE 

18 , 77 »tC 15 l£ 

1 B. 774 E 156 E 

VGPT 


2giJi9g3caE-02 
26. 14 3 3 1* 91 E-n 2 
26,143349jE-S2 
14.79796991-52 
24.7979699E-C2 

HUVP 

l4.232C426E-fl4 
17,99fi3R71E-02 
17,996fia7rE~D2 

la.jSERitjTE-ta 

lH.a5294a7E-02 
SD2 

-5D.26L9791E-D2 
-Ip, 11 5512 IE- 01 
-16ill55lHlE-Ql 
-iai7B6067;-E-Ol 
-18.7H6867CE-01 

■ FTRA 

■rlC.6Ba213bE4a4 
: FZH 

“6a.l592J73Ei-a4 
VPCS 

19,762aS2aEfQ3 . 

TFFS 

• 30 . 3 B 357 QlE+D 4 - 74 , 5 Q 58 a 60 £-io 


PE 

jgt, |B,ipB 5360 E + D 4 
*j 4 34 . S 4 abe 43 E *04 
J -34 34 i 9496 a 43 Et-C 4 
JC 4 34, 9470 93 9 E to 4 
*•34 34 , 947 C 939 Ef 0 4 

FTftX 


ii*1426ia3EtIll- 

•dl- 27 ,JJ, 5 . 9 a 39 E*D 3 

-31-|7.CS59e39t+Q3 

■•?f-2|*34ai27actfl 3 


34, 314947^E■ 
l3,o619357E- 
ia.-66iq357E- 
^l] •&9s 

lC..G 95 l 532 £-Sl- 25 : 3 ? 8 ll 7 g|tC 3 

SOI s 

25.55395aiE- 
29.79a5i58E- 
29 . 7 gU 5 iSaE- 
39 *oi 69 m£e:. 

39. 038914CE- 

FTRA 

83. 5453141E- 
LH 

61i 35281 7B£- 


FT 

1 », G 2 B 3444 lfG 4 
15 .G 2 B 3444 E-I-C 4 
14.Q3E6962E+fl^. 
14.C35Bg62E+a4' 

FTRY 

E6.6202275e-67. 


SR 

- 14 , 9016742 E-B 1 
- 22 . 9563343 E-Q 1 
- 2 |, 95 B 3343 E-D 1 
2 S. 2747976 E -01 
E5.2747g76E-01 


SF 


AA 


FTRZ 

■g|, 37 i 6 fi 93 E +03 
■ 15 .fl 33732 CE+C 4 - 
■ 15 , I 337 n 2 CE +0 4 - 
■ 14 . 04 G 9966 E+C 4 - 
■ 14 . 04 : 9966 E't 04 - 


^ a3. i614fl81Et00 
■ ’?•/* 65E+04 32. 85a2127Et0n 

— F5E+D4 32 . S5B217 7F *■? n 

"13. GO 212 7DEtD4 32. 822/2 iGFtfl 8 
-13. 6021270 etQ4 32. alirlsllta o 


S2D2 


Q. 

Q. 

Q. 

Q. 

a. 


'll 

■J2 12, 930D92SE-O1 
02 lE,930a92SE-01 
32 12, £334e78E-Ql 
02 12. 633 4,67 8E -01 

ftrc HTX 

07-SS. G646S61E+04 60 .8655467E-06. 

rtH NH 

06 - 18 . 0 ia 4898 E* 05 - 16 . 1301907 E-C 6 


3 2 in 


Q. 

D. 

D. 

S’ 

0. 

HTT 

17. 92911115E-H35-: 


HA 

24,3036l35Etai 
47, 3542626 E+33 
■47.3'42626E+03 
{‘{**70|14 58E+Q3 
44.?O61459Et03 

S2 

2g.82927Q7E-03 
2D,62r8917E-D3- 
2 0.82789 17 E-8 3- 
^g.7^94346E-03- 
20.72943466-03- 


39.031BHi5E-ll 

■ll,gi21B14E-02 

-u , 


FC2 

71 . 8713970 E 403 

75 . 3626690 E+C 3 

75.3626G90EFD3 

a2,34||S4aE-F03 

B 2 . 3435048 E-I -03 


HB 

0 . 

47.2354338E+03 

4/.2354338E+03 

44,4975375EtB3 

44.497537SE+83 

OMETDi 

45 . opbrQinE-oi- 
ii.afiSigBgE-oi- 
13 .F! 13 ig 59 E-ai- 
23 . 1737324 E- 01 - 
23 , 17 B 7324 E- 01 - 


□DELTA 


HTZ FXH 

16 . 1301907 E-a 6 - 10 , 6 D 62136 E+Q 4 


241^9796991- ?l 

24 . 7979 B 99 E -02 


pHET 

'|S. 9536273 Et 0 n 
•67,0aa3715E-tCD 
• 67 . 0 B 83715 E*- 0 D 
■€ 6 , 5747 B 31 E +00 
'eB.5747831E+BB 

FYH 

fl3,5453l41E-DT 


:- 1 . 72633921 E't 0 4 


SACl 


-l, 7263392 lE +04 


-1.7263ig216+(}4 


- 1 . 72633921 E*-q 4 


Op POOR quality 








jRfGI^iAL PASS IS 
OF POOR QUALITY 


SIX 0ECR6ES QF FREEDOM FLIGHT HATH STUDY 
CENERALIZED COMPUTER PROGRAM 


INOSDF 2 


CASE G-HDO 


STAGE i 


PAGE 


306 


17,g2q567rE-02 ID. 54** 67g0E-Dl-2« ■ 3961 5<t 9E + B3 16,450 h 68BE 
17. a75a562E-QB 1C , 51*ig771E-il-2 6. fl 3253iOEtO 3 37 , 174 lOBOE' 
17.B79fiSb2E-D2 10,5l49772£-31-26.B025310EtD3 37.17419C9£ 


4:e4B43S3e.o3 

■C7-15.B376127E+a4-4g.3g46759E+D3 49 , 64a*.3S3E+g 3 27 b21A1337e-0 1 
■07-14, 991D2i2Et04"46, 926CI513Ef0 3 47, CB39520Et03 26.U B592H2E- E2 
•D7-14.ggiOH12E + 0‘i-*t6,g26o5i3E+0 3 47 . 0S395 2DE tO 3 2 6,11flS92fl2E-D2 


>a,2Bl€6J0E-n 

E7,218iiJ7E-C 


SD2 


501 


5202 


5201 


52 


OHETDl 


OHET 


li.a934447E-01-42,9:274iaE-u3 97 , 60 C 4 SO l|-0 2 fl, 
23.13j233>*£-G1 12.6oB7S42E-i]2 1T.1C45933e-01 S, 
ZS.13U2C34E-C1 i2,66d7542E-£2 13.1D45933E-01 0. 

29, ‘3135:|E-ei 18, 7117176E-02 12,91971032-51 3. 

ED.SSi-JSelE-Ol 18.T117176F-C2 12 .91971i3l“El 0. 

FTRA FTRD FTRC HTX 

■ll,13J1250EtC4 aS.4B43r55£-a7-71,5Sg3Z39EtC4 86.fl39696fl£- 

FZM LH MM H)1 

■ri.70e812D£fa4 86. 84842 J4£-u6-23,1153337EtD5-21,21371B9E-0B 

VPffS 

i9.762a525E*-03 

TFFS 

•3u . 5756552E+B 4-74. EDS BaeOE-U 


20 , 82927 fl7E-0 3 82 , E7610 llE-0 1-68,4403147£+ DO 
2a,a27a917E-03 28. 1954qD9E-il-67,Ql34625£4tB 
20,a27B917E-D3 23, ig549a8E-0 1-67. 0134625E4D0 
20.72943462-03 17, 544B27DE-D l-EB^ 5 BlB244Et 00 
20.7294346E-D3 17. 5445269E-01-66, 5 BIB 244E4fi 0 


HTT HT7 FXH FYH 

06-22, 9B3i560E+05-21, 21371 B9E-1! 6-11. 13I11350E+04 8S.4B43765E-0r 


Till 

-1.73726314E+04 -1. 7372531 4E+04 -1 ,737253i4£+04 -l,737253t4E404 

SACl 

26.7(iacaODE-a2 26. 70343 u6E-02>1S. 69022392-03 BZ.2193821E-i4 22.8949G64E-i4 56. 89980 91E-02-B1* 49348Q2E-14 


, . PITCH AUTOPILCT 

ACTS 

DELQH ALPHAS AL FHOl ALpDQl ALPHET DELQDE 

13.e6G69B7Ef0ll 7fl.l275532E-33-16,fl4Ti4448E-0i 0, 88.93614075-03 77, 45975B4E-B1 

ROLL AUTOPILOT 

PHIE PHIET DELPDE 

■U,3339BUE-15-lC*a7i9796E-i5 0. 


D-32 


SI* DEGREES OF FREEOOH FLIGHT PATH STUOV 
GEHEHALIZEO COMPUTER PROGRAM 


INDSDF 2 


CASE G-HQD 


STAGE 


page 


3 B 7 


NDdMt s >2.aaQsaao3E+aB 
TOtlNJ = 3 , 08533 aC 7 £tJ 4 


THROTTLE AUTOPILOT 
-a.aQGflQ 0 GGE 4 -ai< -a.scooaonfiEi-aa 

-aiiQ 2 qc 85 CEta'» -a.ioagjflSOE+oii 

control RtSFONSE 


DELOOI 


DELRDl 


OELPCl 


DELQO 


UELRO 


OELPO 


■> 2 S*aaOQQB 3 Etga 35 .a 00 G 330 EtaD GO.COGaDaOEfOQ 77 .A 5 ° 75 B(«E-ai 15 .D 9 SGEtiiiE -13 0 . 


INTEG RTN, 
IHTEG RTN. 


NOl = -1.250BD0CaE--01 
N = -1.79Slli.0CaE + aD 
HT = I,23CiaCi:0E-fi2 
HT = 6. OOGJOOuQE-03 


-1.2SE03CG0E-(H 

-i. 795 iiaaGC£fi)C; 


<-1.25DDOOaeE-Oi. 

-1.795DODaBE+OQ 


-EtDOODOgBaE-fOO 

SiDaSSBOGTEtCii 


- 1 . 2 EGQC 000 E - 01 
> 1 . 7 g 5 DDDOfl£tOa 


2 SQF 


2 Z. 61325 ajEtD 0 22 , 61326 iCEl-aD 4 3 , 311 7 E 26 E +0 2 34 . 992 B 5 26 E -11 
- 2 g, 4752 a 71 E -14 13 . 939199 et-J*. 2 3 . 1063 334 c-l 3 10 . 45298 342-0 2 
- 13 «E 623696 E-D 2 - 14 . 4377 : 37 £- 32 - 31 . 1494 C 92 E- 12 - 1 B. 9359592 E-C 1 
fl. - 7 S. 9274175 t- 12 -llJ. 6186 C 64 Ef 0 tt 42 . 6818839 E- 11 - 

"0 . -0. 

LGEAR 

DELTA P 

23 . 3 QS 2545 E-C 2 19 . 1282 S 33 E 4-84 
27 . 3356574 E -02 21 , 4 l 4 l 723 tt J 4 
27 . 335 ES 74 E-S 2 21 . 4141723 E U 4 
26 . 3779945 E-B 2 23 . 41749601+14 
26 . 377 g 945 E-a 2 2 C. 417496 CE +04 


lB. 97 ai 952 E+ 0 C 11 . 669231 BE+ 01 -B 3 . 44 agi 63 E- 12 - 29 , 4 D 48241 E-D 2 
11 . 6692 e 8 BEf 0 l 16 , 1744923 E +00 11 . 6692 BD 9 E+D 1 44 , 5 H 15 B 72 E -11 
4 i, 9 ir 7539 E -12 66 . 59120 21 E-Q 3 21 . B 59948 3 E- 11 - 77 . 7361410 E -0 3 
36 , 23381822+00 63 . 38500 DOE +04 Q. - 0 . 


HUl/P 


VG PT 


P 2 

3a.l30536aE+04 
34.9486 643 E +04 
34 . 9486843 E»a 4 
34. 94789392 +04 
34.9470 939 E +04 

FTRX 


39 . 1193802 E -04 22 . 83 l£ 73 CE -33 37 . 4541 864 E + 01 - 
ia. 36 u 76 :i £-02 10 . 34 i 7249 E- 01 - 2 a . 763728 2 E+D 3 
18 . J 6 - 76 G 1 E-C 2 13 . 54 C 72 if 9 E-;i- 2 fl. 7637282 E +03 
18 , J 5 72232 E-C 2 IC . 53 B 66 l 4 £-il- 2 7 , 4621 45 2 E+Q 3 
1 B.J 572232 E-J 2 10 . 538661 42 - 31 - 27 . 4621 452 E+B 3 


S 02 


SOI 


•S 3 . 58 £ 9762 E-fl 2 - 11 . 4 B': 5749 t-a 2 96 , 9731176 E -11 2 
- 24 , 353 S 496 E-Cl-^ 79 . 0431134 E-J 3 1 3 . 1233 C 46 E -8 1 
• 24 . 353 C 495 £-fll- 7 g,:>.Jll 34 E -03 13.1233 04 62-01 
•30 , ig 24196 E- 0 1 - 59 . 8654433 h -03 12 , 9701 731 E -01 
• 3 S. 1924 ig 6 £-fjl- 59 . 8 b 54433 E -03 12. 9731 731 E-D 1 


FTRA 


FTR 9 


FTRC 


-li.Ju 52464 E+C 4 83 . 61415 CBE-J 7 - 71 . 6280 249 E +04 


FT 

95 . 7437226 E+C 3 - 
lS, 922 t 698 E+G 4 - 
15 . 9221 B 9 BE+C 4 - 
15 . 234656 SE+U 4 ’ 
15 . 204 E 565 E+ 04 - 

FTRV 

Id. 05318 97 £-C 7 • 
15 . 603 ^ 4 : 9 E-O 7 ■ 
15 , 6 ^ 324 C 9 E- 07 - 
26 . 9 ^ 632 E 1 E-D 7 - 
26 , 9453261 E-Q 7 - 

S 202 

0. 

0. 

0. 

0 , 

8. 

HT* 

99 . 93 £ 8973 E-fl 6 - 


SF 


AA 


FC2 


• 1 E. 4046254 B- 01 - 
■ 41 , 1699 gg 6 E- 01 - 
■4i.l69ggg6E-Di- 
• 48 , 29 C 577 PE- 01 ' 
■ 4 fl. 29 E 5778 E- 01 - 

FTRZ 

■ 95 . 7433 : 242+03 
• 15 . 92 h 0895|+04 
■ 15 , 92 ) C 895 E + 04 
- 15 . 20839881+04 
• 15 , 20835881+04 

S 2 D 1 

0. 

0 . 

D. 

0. 

HTT 

• 2 £. 3551129 E) 0 S 


‘ 94 . 2062101 E+D 3 32 , g 786231 E+D 0 74 . 780 33 e 5 E + 03 
' 15 . 4749561 E+D 4 33 , 8 S 56654 £+aO B 9 . 17 B 678 AE+D 3 
15 . 47495 B 1 E +04 33 , fi 5566 S 4 £+a 0 6 9 . 17 S 67 B 8 E+Q 3 
• 14 . 75575 D 4 E+a 4 33 ,gB 3 ?B 62 E+ 00 . 74 , 2 654253 E+D 3 
14 . 7557504 E+D 4 33 . 9837 B 62 E +0 0 74 , 2 e 54253 E +03 


KA 

64 . 66890222+01 
S5,gjQ?5?9E+03 


HD 


DOELTA 


-5 


}d 25 g 9 £+D 3 


0 . 28 , 50525452-02 

;[).T 7 C 5 a 72 E + a 3 27 . 3356574 E-C 2 
i, 7705872 E +03 27 . 3356574 E-C 2 


• 4 B. 9 BC 70 D&E +0 3 48 , 70769942+53 26 , 3779945 E -02 
■ 4 B.OI}D 7006 E +03 4 0 . 7076995^15 3 26 , 37799 A 5 E-S 2 


OHETOl 


OHET 


2 D.B 292767 E-G 3 11 . 97572 26 E+ 0 0 - 67 , 6167310 E + 00 
20 , B 278917 E -03 85 . 59192 74 E-D 1 - 66 , 5422 B 45 E+ DO 
20 . 82789 17 E -03 85 . S 9 l 9273 £- 01 -e 6 . 5422 B 45 E+tQ 
20 i 72943 4 BE-C 3 7 8 , 55 S 4267 E- 31 -EB, 1775234 E+ )I 0 
20 . 7294346 E -03 78 , 5554267 E-D 1 - 66 . 17782342+00 

HT 7 FXM FYH 
a7.426580 2E-D6-ll,3D52464E+(l4 83.ei4150SE-Q7 


D-33 



SIX DEGREES CF FREEDOH FLIGHT PATH STUCT 
GENERALIZED COMPUTER PROGRAH 

INDSDF 2 CASE D-HOD STAGE 1 PACE 3qS 

fZH LN HN KH 

-71V976C2A3E*I)^ 10.fl7Q eV35£-a5-ZS,t(9r519aE+ilF 87. AH&5BC2E-06 
VPCS 

19.762e520Etd3 

TFFS 

-3li.:763963aE+a«» 0. 

TCIt 

-l.7fl»795358E+0<> -1.7R7953S8EtD4 -l.TitT^ESSSE^B A -1.7if79535«E+fl A 

SAPl • 

26.7aaoCi;aE-a2 2€.7a5lAfi8£-a2-3&.3311Si5E-C3 73 .51280 58E-1A ia.AA&322aE-lA 58.60291 eZE-a2-S2.0aAA8A7EolA 


PITCH AUTDpILcr 

AUTS 

DELQH ALPHAE ALPHDl ALPDDl ALPHET DELQOE 

13:. e6B6987E+0 0 7a.l275532E-a3-l9.98S9592E“01 0. 88. 9311AD7E-B3 76. 65975 BAE-01 

ROLL AUTOPILOT 

PHIE PHIET DELPDE 

-ll.:3339flliE-t5-l!!.871?7:96H-15 0. 

THROTTLE /UTOPILOT 

NDMN) - -2. OaCDOOaSE+OO -2.QQa0!lQ0CEtDG -2. COOaOfltlOEt'DD -2.a.BDQO0OeEtCD 

TDtIN) - 3, Q7772101E+OA “2.0g529flfl4E+0A -2.095298BAE+0A 3. 07 772101E7 OA 

CQHTRCL RESFQhSE 

DELOOl QELROl DELPDl OELDD TiELRD OELPD 

-25;OaGDOOOE*'00-35.Da|]CCCOE4'JO SO.ODQOOqOErOa 76.65975BAE-C1 0. 0. 


NCI = -1.2SOEaBCaE“Gl 
. N =: -"1.8D5QOaoaEt0a 
INTEG RTN. HT = 6. DOC J0au3£-03 

IMTEG RTN. HT = 6, OCSOaC &0 E-D 3 


-l.aSDODBODL-Ol 


-i.aasoocGCEvoc 


-1.25O00D0aE-ai 

-i.8C5ccaaoE+oo 


-1. 2 5 CO GOO OE- 01 
-l.BOSaOOflOEfOO 


2S0F 


22i693250aE^QD 22.6g325i:GEFBG 43. AD47800E+D2 38. 6586D 23E-11 19. DCG6721E+0 D 11. SS52307E+01-57. 3755531£-i2-5S. B15A1BIE-02 



ORIGEIMAL PAQS m 
on POOR QUALra 


TOVS 


hO+aSSiWBS/'T- 


*jfl+3BSitjgaS4*T- 
II Ji 


*jO+3&SZ^9Sfii*T- 


*lD+3b5Z99BSi’T- 


BT*-3D9QeS5S •II-'T Q432/6I236* OE- 
Sddl. 

EQ43!jZS929Z’6T 


9a-392E*iiEE*89 SD43B B9Z 308 *92-9r-3Z!] Z9CIS 'Zb ♦tD43EE/z: S6*»9- 
HN HV< U1 KZd 


Z0-38TZZDSS'bZ »iC+33'>Z9b03 *11^9 D-39 Z£'tZE£ ‘SB 

KM HX3 Zlh 

Oa436T3Sb*rE4S3-llD + 3t9S*»t93‘2T ED-39»f£962Z*0Z 
Da*36TgS6*rE*S3-CC431|SHT3S'3T CD-3glF£*i62Z‘03 
C3 +3EB6££ag*s5'^6D*3Ttl£9BS*2T EC-3ZTBS Z2U • 02 
a0432SB£SS9'S9«-BB + 3mcgSS*2I £0 “3ZTB8ZHB ■ 02 
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RdH 

AINSRS 

3TEST 

A.iAXtR 

0£LTb 

HEM 

AIN3RS 

binsr 

PRIMT 
UtLTS 
AMAXtR 
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GENERALIZED COMPUTER PROGRAM 


INDSOF 2 


CASE LRDLL 


STAGE 


PACE 


55 


-l<iiAe^l 51 , 6 E-IIl 

ai 

iGEAH 

DELTA 

L, 

72 . 3 <i.it 2 d 9 E-S 3 

72.3<ij42a5E-fl3 

HUtfP 

33j:GCDJL33E-J2 
74i66U522lE-23 
T4. Goi}o221E-a3 

SO 2 

G, 

-AB.37ba31bE-Gl- 

-4B.276B3L6E-G1- 

FTRA 

i: 3 .tt 3 a 5 uasE 4 -a 3 

FZH 

-5<t.82^2ri3E+C3 

tfPCS 

3 a, 7 <ta 9953 £+Q 2 

TFFS 

0 * 


■ 5 E. 3 aua 266 E-L '3 
91« 57255a 5t-Bl 

C. 

j* 


3&. 74322 76 E-Cl 


35*28il90Li jE-i-23 
24* 353 G493E+. 4 
24 i 333649 3 E*-B 4 

tfGPT 


4 • 

C. 

4 . 


P2 


FTRX 


26.2134227£-i:2 29. 264711 5£l-ai ID *1765 557E+H1 29. Z64D603E4Q1 ■ 

■34.f74-*374E-i!l 0, 37 .9867B45E-32 D, 

0. -33.275591BE4Qa 12.46710CQE+34 3. 


FT 


Sll 


SF 


3 . -27. 3834214£-ai-3B. 9549765E4Q2' 
Z7.28J5746E*fl3-14. Si9467SE-Cl-26. Bj97426E+03 
Z7.28Q57a6E*Q3-l4.5194675E-Cl-2b.539742BEt03 


AA 

•7B,8562277E+01 
2a.34 35693E40!! 
2B.3435693E400 


95. 37122 7SE-B1 

a. 




3fl.B12225aE4Ba 

3i.SlZZ25lE4-H 


29.255q964E4:;1 l. 
45,4373768E-t2 2(. .915662 7E41 
45.4a73J&aE-a2 Zi.,9156627£+0 

SDl S 


■94.79b3if.4E-32 14. 7236 SaBE-Ql 
•94.7963l64E-;2 14.7236B5BE-wl 

FTR6 FTRC 

3, ■ -54.56L1413E+E3 

LK Hi 

3. -7l.a6B1633E4:3 


FTRV 

FTRZ 


MA 

MS 

OOELTA 

3. 

-c. 


0 , 

0 = 

-48.3107499E-01 

2 G. 

-28,01431621 

^403 

22.1477955E4J2 

0. 

72.340428SE-D3 

2 0. 

-23.31431621 

i403 

Z2.1477965E*:2 

Q. 

72.34C42B5E-33 


j . 

Q> 


a. 


S2D2 


HTX 


HM 


S2QL 


u. 

C. 

c. 


MTY 

-71.1212210E4J3 


S2 


MTZ 


OKETOl 

Q. 

2 B. 344 aa 96 E 4 Sl< 

2B.3946u96E4ai 

FXH 

13.4«85JBBE+a3 


OHET 

0 . 

•27.66826012481 

'27.6602601E431 

FTH 


I II 
I II 
< II 


SACl 


’*4.C9«i6873E-Q3-56.7649&59E^C4 45= 3767997E-02 D. 


ISS 


T(I1 


LANDING ROLL 
ILR =1 ICS = 3 


23.441D9S7E-D3 0= 

IBS 3 1 


6L-a 


SIX DECREES OF FREEDOM FLIGHT PATH STUDY 
GENERALIZED COMPUTER PROGRAM • 


IMOSOF 2 CASE LRQLL 


STAGE 1 PAGE 56 


ACTS 

TI TR 

A7. IsaaaOdE-OE 49.03aJ0Cl0£-b2 

PITCH AUTOPILOT 

DELQN AUPHAE ALPHDI ALPDOI ALPHET 

3C.2996HrC£-n 21.1198a*t7E-i:2-3A,77J.<»37AE-01 0. 21,119aaA7E 


ALPHET OELQOE 

21,119aat(7E'J2 A5*S2A647QE-Q1 


IHTEG 

RTH. 

HT = 

l..jjL3CCCE-Ll3 

irM 

RTH. 

HT = 


RTH , 

HT = 

1. :d::j3bce-^3 

IHTEG 

RTH, 

HT = 

l.i J*J(i jQCCE-u3 


6d • i50u.a uGE^az 

a. 

-19.i3aiai*2E-01 

c • 
a. 


6a.l5u«iCuE-L2 2y. . AB5966E+G1. J. 7A.u2SL567E-Ql 28.a92i*877£+al D, 

•55,41978672-33 C. 26. 2ii9gilBE-32 29. 2BJ 78782+01 10 .17 33157E+01 29.26816B5E+01 

91.Cj22514E-j1 l. -22,72ail21E-31 £, 37.279'j837E-a2 0. 

'’t: “ * 25l395572GE-jl -27.5096971E+00 12.4671B0CEti:H t. 


%6,2794317E+a0 

0. 

94.7301595E-01 

0 . 


51.2aC3347E-03 
SI. 204J3347E-D3 


33.6GGiijti(jE-02 

10.1372763E-02 

lil.l372763E-02 


35.2a0o3i:0L+^3 

22.B33347e£+94 

22.a333«*76c+34 


3, 21.11736£iaE-(!l 
1&.672335BE+D3 43,9454560E-01 
i6,672335liE+D3 43, 945ft5BQE- Dl 


•38.9549765EtaZ-78.a562277Etfll 
•l&,0115flB2E+03 24.29585072+00 
•16.C115882E+93 24. 295a507E+DO 


29.2517171E+;i C, i. 
&1.757iab5£-J2 l7.429&92aE+u2 0 . 
61,757j.B65E-J2 17. 4296928E+C 2 0. 


-S . 

-17.1936644E+D3 

-l7.i935&44E+03 


0 . 0. 

18,82493392+32 0. 

18,S249339E+-:2 0. 


44*5Biaa24E+Q3 

44.5B1D024E+Q3 

DDELTA 

‘48. 2962890 E-01 
51.2303347E-03 
S1.2003347E-03 


•3U, 44854£)aE-ai- 
•33.44S54i.aE-Cl- 

PTRA 

9D.9797..33E+02 

FZM 


•1CI2E6-821E-’J1 14‘,52563l6E-£il ol 
•Hi.26G-821£“il 14.525631&E-C1 C. 

FTRB FTRC 

0. -33.344673JE+03 0. 

LH HH 


MTY 

-36.aai9522E+03 


24.13453QGE+D1- 

24.13453i!6E+ai- 

FXH 

91.9797430E+C2 


■27.1318 B46E+01 
■27,13iae46E+01 


E-20 


INDSDF 2 Cft5E I.ROLL STAGE 1 PAGE 57 

-3S.51'J2«5CEi'A3 0. >37. j5207B3E+«i3 Q. 

VPOS 

3 B. 7A399 juE+u2 
TFFS 

0 . a. 


a. 


T(I) 


SACl 

32.C56996aE>33-45.<»76d223E->:% <|^.7596&73E-C2 3< 


21.&5G9792E-03 3. 


AUTS 

TI TR 

17*15a3DG3E^02 51.3J3uB0SE' 


rss = 


22 


DELQN ALPHAS ALPHDX 

30.299SL7aE-0X 2i.ll9B»<i7E>02>22.V281121E-Cl 


IMTEG RTM, 
IHTEG RTH. 
1HTEG RTN. 
IHTEC RTM, 


HT = 
HT = 
HT = 
HT = 


1. ju*aacE>^ 3 
X. lC 333QCb£>33 
1. <.u..3t3ub~u3 
l.C3'.Ci.C3SE-t3 


2SDF 


70.15ja9QjE-fi2 73.l5J:0-.u£ 
. ,“5A » J OE 

u. 

B. 


2 2i.63375B3E->-Bl 0. 

655 l« 5 c-ai 9e;6S522i6E>:i l \ “ 13 ^ 

16.251&VI»9E-C-1 ij. 

G. 


TLR 


LANDING ROLL 
= 1 ICS 


IBS = 1 


a. 


PITCH AUTOPILOT 

ALPDDl ALPHET OELQDE 

21.tl9a8V7E-02 J^6.57AB%70E-01 


' 74.39352GOE>01 2B ,e9illC2E«-Ql 

’36£pS*7E-aZ 29.256<*7B3Eti!l 10 .1755C 0|E+Di 
5j752^9E-£l (i. 3A.S7bBfl7DE-a2 

-23.3G*i9572£-fa0 12.4b71CD0E^iP^ 


Q ■ A}Bi 

29.2SS94iSGE401 0. 

0. 9A. 

0 . 0 . 


LGEAR 

DELTA P P2 

0. 35.SB3 3 JC 3£'^u3 G. 

33.112fiV55E-03 El. 389£t5«£+S<. t. 


FT SR SF AA 

3 , Sb,7^2252JI»E-(Il-34,95W6SEtil2-7a.fl5622r7E+31 0. 

A9.511S729E+L2 36,56d3277E>ai>83.63C525BE4'0Z 21. E2A7B31E+0G AB. 


, a92S9A2E4'0{l 
llIZBlRlE-Ot 

FC2 

5A23373E»B3 


E-21 




INDSDF 


33,1126<t55E-a3 ei.3a92458Ef:ift 


CASE LROLL STAGE 1 PAGE 53 

S9. 5115729 E+u 2 8E.58U3277E-Q1-B3.630525CE+Q2 
FTRY FTRZ HA 


33« 6a u3:j UfaE^GE 
lA. ia:i851E-J2 
l*t. ID jie51E-52 


29,E'i7'*972£+31 3. J. 

85.agi31c6£-32 13.a995aii*Et.2 3. 

U5. 89151, BE-G2 13. .9958 14E4-02 D. 


"£ ■ 0 • 
-92.903613<JE + G2 li».3a5139GE+G2 
-92.9a3613QE+Q2 lit,3a51396E+22 


21.62A7S31E4^aQ Aa.S«239T3E*-aS 

HB DPELTA 

a. -%B.272A322E>31 

U. 33.1126455E-D3 

0. 33.112Glti55E-a3 


-i.it. 382i 33tiE- Jl- 
-14,Ca2l33A£-ul" 

FTRA 

56.22e635aE-»-u2 


-l(it7l2‘t333E-'.;l t<t, 3153172E- ] . 
■lu .712Aa53E-ai l<t. 3153172E-01 0, 


-17,9a231ABE+t3 


"iA,AA61157E+C3 3. 


la. AAEfiiaGTE+a 1 - 26 . 78*140 31E«-ai 
16.442<ta67E'l-ai-26.7a<t4a31E*-01 


BB.ZZGETSBE'fDZ 3. 


•17.9S16293E*Q2 


-I4.67126itl£+C3 


3a,74B99e0E+32 


3 2,C236535E".a3r41.3324883E-a<i 4<*.3St(2398E-D2 0. 


22.7760654E-33 0. 


ISS = 1 


LANDING ROLL 

ILR =1 ICS = 0 IBS = 1 


17.15033:30E-D2 


S3«0«ui'Q0flE“L2 

PITCH AUTOPILCT 

ALPHAS ALPHBl ALPDDl ALPHET 


OELQDE 


3g.299647a£-0i 21tli98847E-;2-13.5:75249E-Sl Ot 


21.iig38it7E-Q2 47.62ii647DE-ul 



OF POOR QU; 




IND 50 F 


SIK DEGREES OF FREEOOH FLIGHT PATH STDOV 
GENERALIZED COMPUTER PROGRAM 


CASE LROLL 


STAGE 1 


li’ftCE 


59 


XHTEG RTN> 
iHTSn RTHi 
INTEG RTH* 
INTEG RTM. 


ESDF 


HT - l.GQ;>:i] jOCE>L 3 

HT = l.i, 0 JCJlltjlE-fc 3 
HT = l.t.J*LJ 53 LE -^3 

HT = liuJX^d&DC £-.3 


72.15Jja;^E-Q2 7S,15j:3:u£-:2 Z1.21Ba318e<-0.1 
E, -52,3^639l3E-:3 

-IS. 571(t373E-ai 3u.^t'i3'i‘i25E-:i 

E • G • 

E • j • 


gG.AGGaZGOE-DZ 0. 


0, 74.72Ga9S5E->01 2S. flflBO 55flE« J1 

26.zaiai67E-a2 29. 2517436E+(11 ig ,167aBfi9Etai 
-7l.621443aE-02 _G, " " 


. .. 30 , 5 u 02 t 2 aE-J 2 

- 2 D. 6364372 EtOQ 12 ,iiB 7100 QE+G 4 


0. 

2g.2513Z9l£-^ai 

a* 


AS.9a39aZ3Ei-00 

9SIa93455DE-B1 

a. 


LGEAti 


DELTA 

P 

P 2 


FT 

SR 

SF 

AA 

FC 2 

a * 

19 .ia 7543 jE-J 3 

t 9 . 187543 JE-a 3 

33 , 2 aaC 0 LCE 4 -E 3 
2 a. baaia^a^.-f-vA 
2 a.Ca 3 lS 28 £' 4 -a 4 

L ■ 

ii • 

a* 

u . 

41 . 

41 . 

a 3 b-G 337£+32 

a 3 CG 337 £ 4 >Q 2 

79 .S 18 l 66 lE-Cl- 38 . 9549765 E+: 2 - 76 . aSe 2277 E+Ql 
11 . 363 a 999 EFCJ- 39 .S 363599 E <-]2 20 . 20 £ 6 a 38 EtOB 
11 . 3638999 Eta:- 35 . 5353599 E *:2 20 , 20 26336 E+ 0 U 

0 . 

49 . 90703742+03 

49 . 9 a 70374 E +33 

HUVP 

VGPT 

FTRX 


FTPY 

FTRZ 

HA 

MD 

OOELTA 

33 .Eaad.aaE-Q 2 

19 .a 3 . 5 :i 6 E -02 

i 9 .a 3 i. 5 :i 6 E-a 2 

29 * 24294 BlE+al 
i 2 .- 7 d 3 ll 9 E -01 
I 2 ,u 7 a J 119 E-J 1 

8 st 2443556 E+ai 
85 . 2443556 E+U 1 

^ . 

D . 


**C ♦ 

- 42 . 98 &<,a 4 aE+j 2 

- 42 . 9 a 64 a 4 BE+C 2 

3 . 

94 . 7973475 E +01 

94 . 7973475 E*ai 

a. - 48 . 224644 SE-ai 
D. 19 .ia 75433 E>a 3 
0 * 19 . 1 B 7543 DE -03 

502 

SOX 

S 


52 D 2 

S 2 D 1 

52 

OHETDl 

OHEi 

- 18 *Cia 24 i 5 E-a 2 - 13 *. 87 t 7251 E -31 

-ia*tia 24 l 5 E-Q 2 -l 0 .fl 7 S 723 l£-jl 

l 4 ‘.a 99 Q 592 E-ai 

14 . 399 a 532 E-Cl 

a . 
a. 

a. 


a. 

?’ 

Ui 

0 . 

0 , 

0 . 

0 # •• a . 

12 . 15 S 4676 E+ 01 - 26 . 3982494 £+ai 

12 .ig 34 E 76 E 4 ai> 2 G, 3982494 E«ai 

FTRA 

FTPS 

FTRC 


HTX 

H 7 Y 

HT 2 

FXM 

FYH 

3 e. 7 B 9 : 223 E+a 2 

a, -a 2 .a 6 X 2675 E +02 

a. 


- 29 . 9 Dlo 6 BeE+Q 2 

a. 

30 . 78902232+32 

0 . 

FZM 

Ltl 

HH 


MH 





-a 2 .t 3922 a 3 E+U 2 

9 . - 30 . 1797473 E+S 2 

a. 






VPCS 









3 B. 74 a 99 CjE+a 2 










TFFS 


a. 


£2-a 




INDSUF 


CASE LRDLt 


SACl 

31.9a:*j&i6E-J3-37.99iafl3BE-cit i* 3,967967:E-». a J, 


23.B2E3S36E-03 a. 


LANDING ROLL 
ILR =1 ICS = 


IBS = 1 


17, l53dflQ0E-DZ 55 . Daj-St aE-i»2 


DEtQM ALPHAE ALPHOl 

30.£9‘95'i73E-Ul 21. 11989 A7E-j2-7l,&ai AMS E-ilZ 


INTEG ?TH. 
IHTEG RTN. 
IHTcG RTN. 
IHTcG RTN. 


l.L'6jL4J3tj£*v3 
1 . Lu>^J j8l.£-*i 3 
l.u34LauiiLE*u3 
1. G L E~ a 3 


PITCH AUTOPILOT 

ALPDDI ALPHET DELQOE 

21.119tt8'tr£-02 ^ft.67A6<t7DE-iJi 


7*t, l53a:3BE-02 7«t,lSa;3. 3E-i2 21.8j3asa9E+Ul 0. 75.S13G3A8E-G1 28. 8B37917E+ai 0. li5.9ZAB7l6E+aO 

a, -aG.A32B355E-j3 L, 2G.1972235E-32 29 .246<il29E4 B1 10 .IbEASaiEtBl 29.24632GGE+G1 Q. 

-13.C7A4133E-fll 9t.3A333A9E-Jl l, -32, aZO'ttgBE-EZ 0. 25. &1362CAc-:2 Or 92.9a«i693AE-Dl 

t. t. 52.1939216E-C2 0. -19,23;<t308E+aa 12.A671liCCE«- 39 0. 0. 

0 . U i 


} ■* 35 *23 3 u&'f'B 3 L . 

lC*E:35,ja<t5E-u3 lS.923l636Et 

IG . C 3 Ej 8 9SE~ 03 18 .9 c3lGw6c+39 b. 


0 . 91,508 JiaEE-ai-33,954'J765E+Q2-7fl,a5BH277E+3i 0. 

16,25<i&7i:gE^C2 12,792iiL22Etau-ll],9d25C90Ef 02 19. BSJO 72GE+QO 99. 93G9a00E>a3 
1&. 25967 t;9E+02 12.7926il22E + 0i;-10 .9w ESC 90EtB 2 19 . 6a00726E+a 0 99.93f]9aoSE+03 


33.6 003 b tiOE— 02 29 .238 . C. 
26,29981822-02 16. 3 13 5227E-dl 95, 25619U 6E+0 1 
26,29931B2E-0H I6.b 133227E- .1 95. 25619,; 6E+C1 


-0, 0, Q. 

-17. 211<.993E-f-02 5 0 . 7918196Et31 0. 

“17, EllOAgOE+LE 53 . 7f 19196EH1 J. 


-98.19351822-01 

10.C36C895E-Q3 

10,03608952-03 


E-24 


SIX DEGREES OF FREEDOM FLIGHT PftTH STUOY 
GENERALI2E0 COMPUTER PROGRAM 


INDSDF 2 


CASE LRQLL 


72lc7l«f6aDe-d2-ljjBlJC3a2E-<il 13* 6819 5l&E-£ 1 C* 
72.L7i453aE-02-13,aiaC3a2t-El 13.dai9Gl6E-Cl (]. 


FTR3 HTK 

-32.5d93419E+-2 0. 

HH N« 

S9.S3Q1964E'VS1 0« 


FTRA FTRfl 

14.4895913E+J2 S. 

FZH LH 

-32.U73327£+l,2 G. 

VPCS 

36,74d99aQE-^62 

TPFS 

C • tj ■ 


0. G. 

SACl 

31.958ba05E-i)3-3S,l5766tl£-24 b3,7115 69nE-C2 3. 


STAGE I 

4f * 

w • 

Q. 


PAGE 


G1 


HTY HTZ 

4B.lll3SGa£Flil G* 


65.653G]B4E4Da> 

G9«{)G3G364E4Qa- 

FXH 

14*4B95913E4|:S 


9. 

'ZG.21AZBZ6E461 

Z6,2142026E+6l 


FYH 


B. 


ISS = 1 


Tfl) 


LANDING ROLL 
ILR ~ I IDS = 0 


24»fiiei620E-03 Q. 

IBS = 1 


AUTS 

TI TR 

l7.1P3aa0DE-02 57.UOO)|GCOE-C2 

PITCH AUTOPILOT 

DSLQH ALPHAE ALPHOl flLPDDl ALPHET DELQDE 

3C.2996A7jE-ill 21.1198347L-GS-32.32J4u9GE‘<(i2 C« 21.11983472-02 49.72464732-01 


E-25 


SIX 

INOSGF E 


CASE LROLL STAGE ^ PAGE 


Ihii 


IHTEG 

RTH. 

HT 


l«iiQOCJQDCE'*'03 

IHTEG 

RTN. 

HT 

a 

i.oouiiuOocE-aa 

IHTEG 

rtn. 

HT 

s 

l.tOCl.JO'JLE-i.3 

IHTEG 

RTH. 

HT 

= 

libOOLuCOLL— 33 


23DF 

20.5679CJOE-Q1 

e. • 

17.17639S0E-J2 


2Q*5e752 L jE-;i 
lfl.992»(Lb3E- j E 
13. 390. Best--.! 


6:.M77GQBiEtol 

L. 

13;7052696E-01 


3. e9.9S52A5(»E-Ll 2fl .9899038E+Q1 0. , 67.762a672E-Cll 

25.9743277E-C2 2B. 997H222E+01 99.91ttJ191E+Q0 2B.9978171E+0 1 Q. 
•l3.e37l2ABE+iJ(i Q. -33 , 937990i|-u3 Q. 13, OS07056E-01. 

a. -30.S2GJA23E+Dil 12. A&71C UOlt- 3A u. 3. 


{.GEAR 

DELTA 

62.60336492-03 

12.5156996E-02 

lZ.5l56996E-a2 


HUVP 

33,6i;309<i3E-J2 

29.932223BE-09 

29.9322233E-U'* 

502 

-5 1, 2513A26E-31 
il.a9l734lE-S2* 
11.9917B41E-02- 

FTRA 

-9B. 225l954E+ut 
FZH 

•13.AliBJ956c + Q4 
VPCS 

36.746393321-02 

TFFS 

u. 


57.751.129E1-3 J 
E3.5B3l491Ei-'J4 
23.5a3i49lEiu4 

VGPT 

15.2496'i5JEi-:i- 

ia,:i2i342E-;3 

ia,!12l342c-«3 

SDi 

66.531.695E-S1 
■26 .SdjlbTEE-j 2 
■26»560l576£-32 


P2 


FTRK 


FTRQ 


LH 


FT 


SR 


SF 


AA 


12,97Ba9H3E+03-l7,nS2i723E-Ci-l2,B3449<i2E+33 28, 82 E733[iEl-a Q- 
6J.7423223E+1.3 15,69312C4 E-u1-59.9!7;756E+j 3 3a,7122S9aE+0U 
&Q.7423223E+03 15,693l2(,4E-.l-59.9j7j75BE+:5 30.7122S90E+D3 


■43,2a23799Et£2 

ia.ia748pBE-fei 

1B.I.874B36E1U 


56.89695a2E-u2 

14,62467l7E-Ll 

14.6246717E-C1 

FTR3 

*13.i«46l343Et..4 

Hrt 

9&.5l9ia34Ei03 


U. 

Ot 

V • 


u . 

0. 


0. 


0 . 


FTRT 


52D2 


HTX 


NK 


FTR7 


HA 


-1^.8al6B•;7E■^B3-4t. 76121 13E+32 0. 

-6C,7b22265Ei-li3 lB,2983C2iEf 31 0, 

-63.7622266E+33 16 . E963021Ef 3 1 0. 


S2D1 

C. 

c. 

0. 

HTV 

97.6fl9C453E+£o 


a. 

a. 

c. 


0. 


52 


HTZ 


HD 


OHETDl 
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ILR - 1 ICS = 0 


79.66977GBE-3% G. 

IBS a 1 


□ELBU 


ALPHAE 


ALPHQl 


3o.299oA7aE-oi 21. ii9aa«t7E-f 2-’iE) . ssfl'tgza E-U 0. 


PITCH AUTOPILOT 

ALPDDl ALPIIET DELQDE 

21ill9fl«<*7E-Q2 6D.OODQOOOE-U 


IHTEG RTH. 
INTEG RTN. 

INTEG RTN. 

2SDF 


HT s 4i uii& CG j 3L L“C3 
HT — 2. w vii Cuu3C 3 

TIRE deflection EXCEEDED 
HT = 2. CaaCtlJQQE-iiS 


QELTA(1> = 1.999226SE-0L 


O O 
ts Q 

o % 

O 3? 

^ r 

o 3 

> ^ 

r” 


m 


2i.8575GJi,E-& 1 2i,flS75ju jf-Cl 63. 6l6<*365E+iJi J. 69.S65A 273E-Q1 28,9697775E<-31 0. Z7,7flBl913E-B2 

C. -l5.a£952«t7C-32 25,g*i92l56E-C2 20.96979k.eE«-Oi g9.721]584Et9fi 2S,96g7657Et01 0. 


E-34 


SIX 


IHDSDF ^ 


CASE LROU STAGE 1 PAGE 


153 


3e.Al55a56E-02 

s: 

LGEAR 

DELTA 

19. 9922G5iE-92 
X2.3C533d3 E- jZ 
12.30 593a3E'‘02 

. HUVP 

ds^saaoasSE-QS 

1C.3265.638E-IJ5 

1U.3235656E-05 

SD2 

-62.22,9l76AEtaj 
611.93 73 sazt-cz- 

Bii.gsrjsazE-os- 

FTRA 

'3Z.05T£iflllE*uZ 

FZN 

-is.SflDsagaE+o'* 

VPCS 

3a.7AS99aaEt(32 

TFFS 

Ci. 


51|.958B%S3£-33 u. -94. 2329996E-G1 G. -75.9762512E-93 Q. 

1. -Zl.ETuSZloE-Jl u. -33.86e2SC8E+00 12.467iCCGE4-u4 Q* 

L. 


Pa 


FTRX 


FT 


SR 


SF 


AA 


-21. D1B46I3E-03 

0. 


FCZ 


32.Ba49&99E*G4 C. 
ai.9113697E*L«t G. 
2l.9113a97E'i-C4 ii. 

VGPT 


51.47777a3E-.2-31. ba9ir97E+02 S. 
62.ia3a:i7E-';6 61.27B2133E-t;i U. 
62,133tji.7£-;5 6i.£7BZ133E"i,l a. 

SDl S 

3Ci.7t.;a214£-ei 13. j432:99E-tl a. 
'57.ie,.a636£-j3 14.39398. 5E-C1 3. 

■57.iai8636E-i33 14. 3939B J5E-:i u. 

FTRES FTRC 

3. -i5.55918^6£434 0. 

LH HH 

a. 94.77B5b68£4a4 0. 


G . 


3B.9345486E4G3-23.4946757E4|]u-3e,9869S74E4a3-C5.e05ai48E-01-12.a921fi24E4-02 
59.32aaB22E433 27il57795BE-C2-5a. 443Br79E4g3 32; 5517919E40Q 13. B3D6244E401 
59.32aBB22E4U3 27.15779SBE-C2-5B . 443BQ79E4a3 32.551791SE4Q 3 134 a3aB244E4-ai 


FTRY 


S2D2 


HTX 


NH 


FTRZ 


HA 


•38.93529S3E4C3-ZB.Bu-43963E4j2 0. 
-59.328a823E+C3 61.7aOil97E--l Di 
-59.32B8H23E483 61,7dD1197E-01 fl, 


S201 

8 . 

G. 

C . 

HTY 

93.68e3372E4(t4 


8 . 

Q. 

0. 


D. 


S2 


HTZ 


ODELTA 

19.9922651E-02 

1Z.3C593B3E-C2 

12.3G59383E-aZ 

OHET 


-11.16fl49B4EfllZ-33.9B6S216E431 
79,2a52B18E-0Z-2S, 6406GS4E4Q1 
79.2352B16E-B2-za.fi4D6flQ4E4Ql 


HD 


OHETDt 


FXH 

•32.S574311E+C2 


FYH 


1 . ; ’ sAci 


8 « a. 

, 32.4aBl3t2E-D3 3Z.2ei4S79E-G3-15. 95B3311E-0E Q. 

ISS = 1 

AUTS 


ILR = 1 


Ttn 

a. 

LANDING ROLL 


02.a27OS27E-Q4 0. 

ICS = 3 IBS = 1 


SIX OtGREES OP FREEDOM FLIGHT PATH STUDY 
GENERALIZED GOHPUTER PROGRAM 


IHDSDF 2 


CASE LRDLL 


STAGE 1 


PAGE 


15«» 


TI TR 

irtisaDoaoE-as za.iAEsaQiiE-jt 


DELCM 


ALPHAE 


ALPrtDl 


PITCH AUTOPILOT 
ALPDDl AI.PHET 


DELQDE 


3B.Z996«t7DE-01 2i,119BBArE-i2-9A,2.3299g6E-gl fl. 


.2i.ii9(ia47E-02 aa , on aocooE-a i 


STOP 


OF POOR QUAUTV 


APPEKBIX f 


AIRPLANE B FLEXIBLE BODY EXAMPLE 3 


TAB 


Tt 

I 

ro 



ATSBli 

ATA3CZ 

ATAB80 

ATABlO 

ATAQll 

ATAB12 

ATAD15 

ATAB16 

ATAR51 

ATAB&2 

ATAB53 

ATAR56 

ATAQ57 

CTABil 

CTABiZ 

FTAB<,2 

FTABC3 

TTABIO 

VTABil 

VTABC2 

VTABL3 

VTABuA 

VTA3t6 

REM 

NCASE 

REM 

IVARSH 

THAX 

AMINER • 

PRTHIN 

AHAXtR 

BELTS 

PRINT 

REH 

AMASS 

HGC7F 

GAH7D 

VG77F 

THTBD 

RHMGR 

I NBA PC 

XNaABD 

INGFPA 

INDPLA 

INOACH 

INOGRT 

INDWGT 

REH 

IHOVPC 

XCGRF 

VTABCi 

VTAQi;2 

UTABuT 

VTABCA 

INDXZS 

VTABC6 

REM 

INDAER 

AREFF 

DIRFF 

D2RFF 

INOAul 

ATABai 


3SDF2-PLAhPUANE 

ILROLL 

i+INTEGRATIOK INFORMATION 
Q 

.S03J5 

• D 

.-J3l 

Sreqo for SQF-2 

3874.899 
lu . 0 

-l.ioilBCi 

296.22076 

1G.3394 

.0 


5VEHICLE PHYSICAL PROP. DATA 
1 
• LJ 

2 f 0 • j C ■ » 5 D u 5 • j ^ 

2;3.,1.S9 732E+6,53CC.,1.597u2£+6 
2,e. ,i.59732E+6,903a. ,i.S9732E+6 
2,0, !i-597u2E+6,53CQ. ,i.59702£+6 

2 . 0 « * X« 3 j * , X. £ E 4 B 

4AERODVNAMIC INPUT DATA 
1 . _ 

Lou 
37.7 
y6 . 7 

i7,9573427E-3,-5.594l965£-3 



IN Da ft 3 
ATADaO 
INDAia 
ATABia 
INDAll 
ATAGU 
INDA32 
ATAI312. 
INDA15 
AT AG 15 
INDA15 
ATAB16 
INDA51 
ATAB51 
INDA52 
ATAD52 
IM0A53 
ATAB53 
INDA56 
A TAB 56 
INOA57 
ATAD57 
REH 

INDTFF 

INDTSO 

IT13X 

TTAB13' 

TTAnia 

TTABIQ 

TTABIC 

TTAB13 

TTABiO 

TTABIQ 

TTABIC 

TTABIO 

TTABIO 

IT12H' 

REM 

NSTRUT 

MASS 

RX 

RT 

RZ 

THETAD 

ERDEG 

RGR 

NTIRES 

RZERO 

H 

DELTAH 

RLT 

IFD 

AI 

BI 

ftab:2 

FTABC3 

MOMENT 

KB 

RF 

VZ 

PZERO 

yZERO 

A 


|,V^2t.97BE-3,8.a93166^E-4 

1 

4.l3 351E“Z,2iC3ft4AE-2 
1 

-3.q783ZlE-2,-3.965D349t-2 

5 . 7454AAfl£-2p 3. 76456SeE-2 

1.472v279E-3,1.23543l2E-3 

1 

, 1 

!• 25£~4»5 igE-S 
1 

7.35164a4E-3,1.7^27972E~3 

"5.2147652E-4,l.i.23B928E-3 

1 . ■ 

-3. 1 36663 iE-4i 1.8^652 68E-5 

L7E~3,7.3418182E-3 

2.0E-5,3. 6363636E-5 
BCD 3EUGXNE THRUST DATA 

3 
1 

4 

“2* »”i«5| **1 ■f~>5t8*}*5ylayl*5y2a 

0* t*Xt *E»*3 

0 • y g • y a t II J • y Si • 

S3«yg« yiiay'J* 

BCD 3LAN0ING GEAR DATA 
3 

, E7.195D7t 27. 19537 

35.. a 3 31-2.838 6 7, -2. a 58 67 
U t y — 8«3o3jyi'a. 3^«)3 

1.91667.. 509585.. 509563 

a.yU.yti. 

U . 

4,47 
2 . 3 • , 3 . 

ll 0479167 ,1, 13125,1.13125 
.554187, , e:'4167,,6L4l67 „ 

,198333,. 19 6833 3,. 1956 3333 
1.5E+3 

1 

i.32v4533E+5,3.6l2928 6E+5,3.ai29286E<-5 
1.2112257,1,412391,1.412391 

2.0. ..1^5 E^ 4 , V , 

6yC* ft- , f,C07y. 338i,ly.33St*4y ■336,l»y.33&Tl8C,y,33& 

I,2y2.6y2.6 
Ll,a-f,,t^4 _ 

5.48335,6,8792,6,8792 

G ■ 

3528u « , 40 32u , , 4v 323 . 

3 . 1614583, . 4716455, , 4 71 6.4.p 
. ,1104166, ;2673Bil,; 2673611 


10 

14 

19 

23 

28 

32 

37 

41 

46 


1 


fkaca 


i 

NSKAIN 


2 

CTAn;i 


u*fl*B607*lt«2*43« 

136.7tSlf 136.78i;4i»3.g2t A43. g2«A^3.92» A43492,A(»3.9 

CTABul 


CTABLi 


443.92 

XM0CC2 


1 

CTABE2 


U.tl.&6G7.1*«2*f3. 

136. 7ai,136.7fll,4.23E+4,4.23E+4f 4.23E+4,4.23E+4 

CTABi2 


CTADQ2 


4 i E3E + 4 1 4 . 23E+ 4 

HUS 



ES 

. 

. iiLiJl33ot.jJtu 1 6647t • Ci>ul&667 
1. 333*1 .&Ed7«1. 6G&7 
4FLEXIDLE AIRFRAME DATA 

SB 

REH 

BOO 

INDFLX 

NHODE 


1 

GHA3S1 


6fa.Gol7,rg. 4557,79.8341. 18. 1131 
263, 75, 33 4. 24, 5.1,13,867.96 

GFREO 


SZHOD 


.^3,'™.l 1.,*. - 42,~.0 j42 

SZMOP 


153, *1393,. 1393, **,C6^f.tjll2,. 0112 

ARHOUE 


0 * ,“4.2o9E"4,o* 

A RHODE 


O'* , . , ” • - 414, 4 *, 3.64oc E“4, ) « 

ARHOOE 


U.,i.,.l?4j5li:,l.,"6.t.3«Cl"'4,ij* 

ARHODE 


tj. ,4. , .C644.,,,. ,'"3.uo4E’*5,Q. 

NPTS 


4 

OUTHOO 


}L.,], ,'j.,.ig7Q, ~*G385, . Q035,,GQ35 
j.fv‘.,j.,ijg,l.,0*,‘j.,4.,.i/3*Ju,~*G2Cut’**153,*'.L65 
c.,..|u.,9.|u.,^*,G.,G.,'^.l4''4,~.Ou42,*13g3,*01l2 
G. ,^.,u.,j*,G* ,^*,8.,G*,.2!I36,'~. 244S , “,1072,**i»125 

OUTHOD 


OUTHOO 


OUTHOD 


ROlS 


42.5567,* .,-.,25. 1833, U., 1.91667 

ROIS ‘ 


-2. a 3 857, a. 3333,. 589583 j-32. 3333, J., 3, 
3PL0T TAPE DATA 

REM 

BCD 

rPLT 


0 

REM 

BCD 

3AUT0PIL0T DATA 

REM 

BCD 

3A. ENGINE DATA 

INDAUT 


1 

IN 


2 

ZN 


-,S5,-*55 

YN ■ 


-14.1667,14.1667 

N 


a . , j • 

REM 

BCD 

38. DRAG CHUTE DATA 

ICS 


u 

CDCH 


.244 

SSH 


15 J5. 

XCH 


79.525 

VCH 


*■* « 

ZCH 


-2.41567 

REH 

BCD 

5C, PHASE BEGIN-TERHINATE 

ITO 


G 

HE 


12.25 

NF 


\S 

XRF 


u • 

HRF 


8.796 

DELTAH 


3. 

NLRI 


8 

TI 


8. 

KP 


C 

VS 


.11 . 

xs 


38 89. 

TS 


12 . 

HS 


C. 

REH 

BCD 

4G. HOLD MANEUVER DATA 

ALPDES 


11.5 

TTO 


U a 

KE 

I NT 

1»1 


6 

13 


12 


7 

7 

13 

19 

13 

25 

37 

7 




LANDINS ROLL MANEUVER OATA 


51, ENGINE FAILURE STAGE DATA 
U,C 


f 

C , 

0 

5J. ORAKE COND, STAGE DATA 

C t ti t j 

1 , 

jL , 

PITCH AUTOPILOT DATA 
.E 
2 1 
6. 

, u dL 

Ij. 

a, 

c, 

a. 

0 • 

-i:. 

+ iC 5 • 

c ^ 25 

4L. YAH AUTOPILOT OATA 


AM^ROLL AUTOPILOT OATA 
.5 
• u 5 
“i j t 
- 12 . 

5N, THROTTLE AUTOPILOT DATA 

Oft} 

U « . u , 

Q, J 




A* 

iJ • 9 • 

1 • 

ifO, 3KAKE AUTOPILOT DATA 
*1 1 


f o • 1 G « 

>rCONTf?aL S!tSP0^^SE DATA 

, is 

..5 


I. INITIALIZATION 


1 564-7 8 
I 56*t7 a 
. 5647 a 


zstaging data 

A-A. GEARS INTO PROGRAH 
0 
G 

IHR 

• V 


40.3.'100TH IMPACT STAGE 

3Dt3£LTlOD£LT2DD£LT3 

-•L5j-»-5j-.C5 

• M 

* ii J 

ifiMES 

.9 

7.35l6464E-3,l*7:27972E-3 
-5.2i4785Z£-4,l,.23a928E-3 
-3i 1 j68£,3lE-4»i« 8C65268E-:> 

S • V j * 

ici ^EFFICIENT AMAXER STAGE 
4DELTA1DELTA20ELTA3 


40. SMOOTH IMPACT STAGE 
lOUtLTl 


. u j » . 

sli'^EFFICIEirr AMAXER STAGS 


© o 

“n 30 





ZHDSQP 


SIX DEGHeeS of FREEDOH FLICHT PftTH STUDY 
GENERA LIIEO CONPUTER PROGRAM 


CASE LRDLL 


STAGE 1 


PAGE 


r 


A.CEARS INTO PROGRAM 


INITIAl. PRINT OUT FOR YPDS 
XCGRF AREFF DIRFF 02RFF 

16i0SB00aa£frQ2 37.7DtlDDa0Et0a EE.7S0QCQDEi-aa 

PRINT COOES IDENTIFYING TINE HISTORY 


ZSDF 

TIME 

TIMES 

XG77F 

YG77F 

HGC7F 


PI77R 

QI77R 

RI77R 

AHAGH 

ALPHDl 

VA77F 

OYHPP 

GAH7D 

ZG77FI 

ALPHO 

GETAO 

RETAOl 

PSIPD 

PHIPD 

AK77F 

AY77F 

A277F 

WTR7P 

FCY 

VPCS 

AMASS 

TFFS 

HT 

SAGl 

CAVAM 

FCZ 

HT 

CA 

CN 

CY 

GL 

CM 


W777F 

SIG7D 

FOG 


VcV/n 

THTPB 

FOX 


CNN 


*n 

I 

lO 


SIX DEGREES OF FREEDOM FLIGHT PATH STUDY 
GENERALIZED COMPUTER PROGRAM 

IHOSOF Z CASE LROLL STAGE 1 PAGE 0 


ZSOF 


0* Q* □* 

S9l99922SlE>Di t°*ti99S9S6E*aa oS 
n, Q, S7.T<«9lfe51£>01 

0. . 0> 


D. tQ.aDOQDOaE^gD S9 i8S7ABAZE4'B1 :0. . 

Z6,533 7670E-DZ ag.6K2Q76CEt(ll_.|j.|'jj||^gJ|+o| Kg,6l5999flE*Bl 

nl -31^6St5539E+Oo"lsI'«G7i0OOE+OV oI 


99i05&9iZ«£«ea 

10«33939a6E4aB 

Oi 


VPCS 

3a.7JtB990QE4B2: 

TFFS 

0 * 0 . 


Qt 0« 

SACl 

29i7r<«5Si9E>d3>20.B7N9533EF03 68.975DS69£-a2 0* 


AUTS 

ALPDcS 

li.£BDQaaOETCO 


Til) 


FLARE 


iS.SzaiGTDE-'QS fl* 


PHIDES 


TTD 


ALPHOl 


DELON ALPHAE 

2G.&5Hli76 0E-Bl-'lA.Be?>»531Eo07 B« 

XNTEC RTN. HT 1. DDOaODOQE-D3 

2SDF 

3* a* o' 

£9!99922BL£-D1 It! <t9999li6E4Da o! 

D. Q. 9Q.lii229B3E-02 

0 . 0 . 

VPCS 

3A.7M99DOET02 


PITCH AUTOPILCT 

ALt>D0t ALPHET DELDDE 

’•l<i.a02493iE"07 26<BS4A7EDE-B1 


.0> > 10, OUaaoaQE+DQ 29| OSTAQbZEfat e. S9sB5E91Z6E«at 

2G.9337G7DE«02 Z9.G22a76QE+0i 10. ^KSZRryl-t’Ol 29. 6159990E-t-Dl 0. 

D. 0. •11.6llS9a53E-ai Q, ia,3393988E«BB 

Q. -2G.33Q2709et0a 12.467laQ0Et-a4 0. 0, 




T 


Of: POOR QUALITOfi 


F-TO 


SIX DECREES OF FREEDOH FLIGHT PATH STUDY 
GENERALIZED CDHPUTER PROGRAH 

XHDSOF 2 CASE LROIL STAGE L PAGE 


29iT7%S019E*a3>£B«l9749S53Eo83 6B.9r58569E«n£ Bt 


15t32ai«rBE-03 Bt 


AUTS 

ALPOES PHIDES TTO 

ii«5BaaooaE«io b. b. 

OELOH ALPHAE ALPHOl 

27«5Ga7Z0SE-Bl>t4*BB2<i531£>Q7 Bi 


PITCH AUTOPILOT 
ALPODl ALPHET 


DELOQE 


-l<(ifl02i»?31E-B7 Z7t56fl7ZBBE>Bl 


STAGE ON-- OECfti HR 


SJX OSGREES OF FREEDOH FtIGHT PATH STUOT 
generalized COMPUTER PROGRAM 


IHDSOF Z 


CASE LROLL 


STAGE 1 


PAGE 


1ft 


INOLG «1 

REH BCD 4 O 4 SHOOTH IMPACT STAGE 
AtNCRS BCD 3 QDELT 1 DDELT 2 COELT 3 
STEST -.D 5 t-. 05 ,-,D 5 

TRA 


ZSDF 


59 i 99 % 22 Bl £-01 11 . A 9999 aGE»aD 

D* G. 

a* D. 


Q. 

0* 

90 . 1 A 229 S 3 E -02 




ID.ODDIIODaEl-QO 29.G27A0A2ET-B1 fl. 


26.533767DE-02 29. B22n76D£+01 ID. A252977E+D1 29.61S9990Et01 
0. -tl.eo59a53E-01 0. 


-2C'.3302709E'^00 12. A6710aDE^DA C* 


59,0G69126E«Ba . 

ia!33939Sa£4-00 

D. 


LGEAR 


DELTA 


P 


P 2 


FT 

0 . 

35 , 

2 aDDB 0 B £»03 

0 . 


0 . 


G* 

4 G. 

32 aG 0 Q 0 E»a 3 

Q. 


!). 


D. 

AO. 

azaasaBE+GS 

D. 


B. 


HUVP 


l/GPT 


FTRX 


FTRY 

33 « 6 aDBaBfl£>BZ 

29 . 

6159990 E+B 1 

0 . 


Bi 


ZS.fiOOOQaOEoOZ 

29 . 

Gi 5999 GEl-ai 

Q. 


. Q. 


3 a.G 0 aanQaE >02 

29 , 

61599 ' 30 £t 01 

0 . 


Q. 


SD 2 


SOI 


S 


5202 

0 . 

a. 


D« 

* 

Q* 


0 . 

0 . 


0 . 


□ . 


0 . 

Q. 


B, 


0 . 


FTRA 


FTRB 


FTRC 


HTX 

0 . 

B. 


0 . 


0 , 


F 2 H 


LH 


KH 


NH 

S* 

0 . 


G* 


0 . 



VPCS 

3a.7l»a99gflE«B2 

TFFS 



SR 

SF 

AA 

FCZ 

31 . 

g 713310 E- 0 l- 3 B, 

95 *» 97 & 5 E*D 2 - 7 B. 

S 562277 E+D 1 0. 


SA. 

93152 BDE- 01 - 1 D, 

7799996 E+D 3 - 39 . 

e 3 B 3 B 99 E 4 Bl G. 


5lii 

93152 UaE-Dl-in. 

7799 g 96 E*-B 3 “ 39 , 

G 353 B 99 £ 4 ai B. 



FTfiZ 

HA 

KB 

0 DELTA 

»D. 

-fl. 

Q. 

0 . 

G. 

G. 

- 79 . 

- 10 . 

6 B 95 l 5 AE-ftl 

9 B<i 6626 £-Dl 

-G. 

B. 

0 . 

-ID. 

9 Qi*ea 2 BE -01 


S 2 D 1 

S 2 

OHETDl 

OHET 

a. 

D. 

0 * 

D. 


0 , 

0 . 

Q. 

0 . 


0 . 

D, 

a. 

0 . 



MTV 

MTZ 

FXM 

FtH 

Q. 

0 . 

B. 

n. 



OE POOR QUAL 


SIX DEGREES €F FREEOOtf FLIEHT PATH STUDV 

cENERAtiZED Computer program 

IRDSDF 2 CASE LROLL STAGE 1 PAGE 11 


B. 


a. 


T«I» 


SACl 


29«7r45BlD£-a3>2B.B7AD533E>a3 GD.9T5DS59E-02 
FLEX 


POINT XOZF 

KDlT YDIF 


la.aaaaaooE-fli 

;24iO27*.Q«,ZE«-0i 

2D.oirODOaaE-oi 

|9.a27R042Et01 

SDiDaaaDQQE-oi 

29.Q274B<.2E+D1 

Jia.aoQDOiiQE-ai 

Z9iII274!]42E+Dl 


&• 

a. 

0, 

Di 

Qi 

Q. 

0 . 

0. 


XDZT 

YOIT 

9B,1422e5QE-02 

a. 

iatl746929E-01 

93t2276373E-02 

D. 

9a.t422e02£'>d2 

0 . 


0 . 


e* 

0 . 

0 . 

0| 

S' 

D| 

0 . 

0. 


V02F 

ZOIF 


0. 


0, 


15.32S1&7BE-B3 0. 


Y02T 

201T 


2DZF 

XDOF 


VQB 


XDIF 
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“94.<t761321E-01-57.27a<*Dg5EtaO .0 


>9a,8316526E>0b 


Q> 


AUTS 

TI TR 

17. lSQDQOOE-02 AS. aOQGDOOE-02 


UELQN 


ALPHAS 


B3.ADSASE9E-Gd AS. 8310 B7SEf D D 0 
LANDING RCLL 

rSS =1 ILR * 1 ICS 


PITCH AUTOPILOT 
ALFMDi ALPOOl ALPHET 


l5.ASAS5B2EtCIO-33,3565560E+00 .0 


11.0S69336E-Q5 


«20.6Z2A892E>D5 


IBS 


delode 


30.Z996D7iE>Ql 21. 119BBS2E-a2’-63. A9G66D 3E«0 1 Q< 

INTEG RTN* 

INTEG RTN. 
in TEG RTN, 

INTEG RTN. 


HT = 1. OOaaOOOQE-D3 

KT = 1. 000000002-03 

HT c 1, 000000002-03 
HT 3 1« CODaaOaDE-03 


2SDF 


&A( ISODOODE-OZ 6A, ISO 000 OE-02 18 . B7eD360E+01 D, 


0. -S6.75A9533E-03 0, 

-10.A769952E-O1 92. AD26L13E-01 Oi 

0. S( 

Q. 0. 

LCEAR 

DELTA P 

0. 3S*2aaGD0aEF03 0. 

9A,962lBSrE-D3 29, 96922 61E*04 0, 

9At962ia57E-93 29,96922616^04 0, 


Zl.llna4S2E-02 A3.42A6D71E-01 


73.2S9361BE-01 28. BBBSBirE^'Ol 0. 


26.21G€aS3E-02 29. 26S3 57 7E»G1 ia.!786a3Q£4Dl 29«26777A5E4-01 


A9.3AB620eE-01 Oi 


-AO.G32G306E-D1 D* 


36.17D9290E-02 


-40.1321 7B7ETD0 12.A6MOOtTE+t!A 


A6.997621AE*D9 

96l01972A5E-01 

0. 


HU9P 


VGPT 


P2 


FTRX 


FT 


SR 


SF 


AA 


FC2 


0. 


Q. 33.l707709E-01-3fl,954q765E+02-Tfl.8S62277£t01 . 

40, lBa213AEt03-22. 649458 iE*DO-35.9053D2OEM!3 47. 1730232E+00 29.6in694E*03 
40.iaa2134E4a3-22,6494 5BlE4^0D-3fl.9a5302a£f03 47, 1730Z32Ef^00 Z9,6171694E«'03 


FTilY 


FTitZ 


HA 


MS 


DDELTA 





~n 

I 

o 


sift QEGRSES OF FREEDOH FLIGHT PATH STUOY 
GENERALIZED COMPUTER PROCRAH 


INDGDF Z 


CASE LROLL 


STAGE 


PAGE 


62 


33.eaaooaitE-D2 

SfnO‘.R32Ha£-D3 

5>f«9<t‘»32BeE-D3 

502 


Z9.2595D3 9EI-01 Q. 
33.4772523E-D2 22i 6D50053Eta2 
33.4r72523E-02 2 2, 6D5D 0S3E« 3 

5D1 S 


0 . a. 0 

-n. 99606752-111-33, 6rbl31DE-02 
-71,996867SE-01-B3.67613ia 


FTRA 

ia.is27<.al£tD3 

FZH 

•>a0tQ515E36E4-D3 

VPCS 

38.7^89900E>02 

TFFS 

0 . 


02 14.9O170G5E-O1 
02 ii.i9017eaGE-Ql 

FTRO FTFC. 

0. -fiO437642DBE4-03 

L« HH 

a. -ii.3ns202aE+04 


Ot 

a. 

0 . 


0 • 

0. 


5202 


HTX 


NH 


-4lIl((16E34Et03 23t 425291GE+02 oI 
-4lfl4l6£34Et03 23.4252916E+G2 0. 


S2DI 

0> 

0* 

D> 

HTY 

•ii.BEZooiaEi-att 


a, 

a. 

D, 


S2 


MTZ 


•49,33B202gE-ni 

9<l.962i057E-D3 

S4.962185TE-C3 

QHET 


OHETOl 

Go 0 « 

30 . D3242SlE-l'Qi°2B.2543a4<iE'l'01 
3D. 03Zl|251E»Dl-2a>2S43Qitl|E« DL 

FKM FVH 

ie.lA27itDlE+03 0. 


a. 0. 

SACl 

32.131176 9E-D3-57.5a460B6E-D4 46.1fi966b3E-02 Q. 
FLEX 


POINT 


XDZF 

XD2T 

XOIT 


VDIF 

YDIT 

IQ.QOODDnOE-Oi 

D. 


47,97 B2349E-01 

2d,38a5637E+fll 

D. 


D, 

2D.DflaaoDtr£c.oi 

0* 


4a,27693D3E-0i 

Z3.a776b45EFQl 

Dt 


0. ^ ' 

30*oaaaoaQE-Di 

a. 

• 

49.4493967E-01 

Za.fiBSeEBSEl-ai 

0. 


0 . 

40«oDaDaDOE-ai 

D. 


90.3933 676E-Q1 

ze.aBa9637£t8i 

AUTS 

0. 


a. 

ISS a 1 


VD2F 

ZOIF 


Til) 


Y02T 

ZOIT 


19.109<i92VE-l>3 0. 


ZD2F 

XOOF 


ZD2T 

VOOF 


IS^O^F 


0. D. 23,630q432EtOO-16,6lB44G7£*DB ,0. , 

-34.9907556E-D4 J*9.41566S9E+0D D, D. ^ -35,BZ933t)lE-05 

0. 0. 11.0417241EfDII-26.3979ii06£+BO 0* ' , 

-44.41739aS£-a4 4B.9a433D7Eta0 Q, D. -15.029<)245E-05 

D. 0. -m,25S4804E+oa-5i<.38lOa31Etl>0 

47.4154695E-D4 46. 6412£44E'^D0 0. 0* 18.6529t3QE-l5 

ol 0, 24,ai9Z763E*0Q-15.2l95315E+6B Q. 

-28.730326aE-04 49.1596 /SSE^'Q Q 0. 0. -3 S. 6932337 E- 1 9 


ILR 


LANDING RCLL,„„ 
E 1 ICS 


r 1! 


IBS 



F-21 


SIX DEGREES CF FRE6D0H FLIGHT PATH STUDV 
GENERALIZED COMPUTER PROGRAM 

2 CASE LROLL STAGE 1 PAGE 


TI TR 

lZtlSOQaaOE-D2 A7.DQQ00GGE-02 

DELQM ALPHAS ALPHDl 

3D.2g9eori£-01 21.iI9Ba52£-02"«f3.63263Q6£-ai 0. 


IHTEG RTH. 

HT 

— 

1, 000BQD0QE-D3 

INTEG RTN, 

HT 

— 

1. QBQBQOOOE-BS 

INTEG RTN. 

HT 


1. DOaOODD0E-D3 

INTEG HTH, 

HT 


1. UaaOBDOOE-DS 


PITCH AUTC-PILCT 

ALPCDl ILPHET DELODE 

21,119a352E'02 A^.^tT^iGOTie-ni 


66ilSaDDQgE>02 e&.lSOQOODE-OZ i9.A6335A9£+Qi 
0. -56,39257'f<*E-D3 0. 

-19.A179A62E-01 91t569i297E-Dl fl. 

D. 0, 36,3127a50E-Qi 

0> 0i 


Q. 73.640S298E-D1 2B, d9t766AE4-Dl 0. ^e.EnSOSlEt’eO 

2E.213<i209E-D2 2g.26L709S£4-Ql 10 . mOSASEfOl 2g*26A0652£+0i 0. 

-34.6325791E-01 B. 38, D17e299E-D2 0, 95.370B913E- Dt 

0, -33,19bQ969EtOD 12.4E71D00Ef04 0, 0. 


0. 3S.280DDDI1E4-O3 

72,3a24233E-D3 24. 37fl6852Sta>j 
72.3D2423a£-03 2(t*3786BS2E*D4 


a, a3,459S3lO£-01-3a.95497B5E+02-78,85622rrE+Dl Q. 

27.2734757E+03-7E, 647a29eE-Dl-26,3603&27E+a3 33, 5754276E+0B 38.1566536E1-B3 
27,2734757E+03-7 8,64782gaE-01-26,36lJ3627E+0 3 33.57S4276E+Dn. 30 .1S66S36E+03 


33.£DDDaoa£-02 29. 
71.6272 747E-03 <*3, 
71.az72747E-03 43* 


2G50a>*lE»-Dl 

7622429E‘D2 

7o22429t-DZ 


20.1069g0fi£+02 a. 
zo.iosggDBE+az a. 


B . 0 . 

■60,lB£6i|26E-Ql-94.‘ 
- 60,18 efcJ.2oE-01-g4.‘ 

FTRA 

13.242B9Q3E4-03 B. 
F2M 

-54.54603B7£ta3 0. 


9762365C.-02 

97623b5£-02 


0. 

14,723QgiflE-Ql 
14. 7Z30918E-B1 

FTRC 

-S4,546g5l4E4-B3 

HH 

-71. 291857 4E4-Q3 


— 0. 0 • 
-27,993S315Etfl3 21. 2922491E*02 
•27,ggi5315E+Q3 21, H922491E+D2 


HTY 

•72.23^(B842Et03 0. 


-4B.313BB93E-01 

72.3B24238E-03 

72.3024a3SE-B3 


OHETDI 


0 . 0 . 

27.2g77553EtBl-27.6583554E+0t 

27.29775S3E+Bl-27,65fl3554Emi 

FXH FVH 

i3.242a903E<-03 8. 


m 

f 

ro 

ro 


SIX ntGREES OF FREEDOM FLIGHT HATH STDQT 
GEHERALI2E0 COMPUTER PROGRAM 


INDSOF Z 


CASE LROLL 


STAGE I 


PAGE 


6A 


VPCS 

3B*7AB9SO0E'f02 

TFFS 

a. 


0 . 


T(IJ 


SACt 


3Z.09A5l65E-DJ-5a.74an3ilE-B«* A5.3?AOfl67E-02 
FLEX 




0. 


POINT 

XOIT 

iD.DDOOitQOE-Dl 
2a.flgl7673E+Dl 
2a«01}DaOflOE-Dl 
2a,8flU9£02E<-Dl 
30.0S90DanE~Vl 
2ai4HSa922£+Dl 
AD«OOODQDaE>ai 
Z8.a917673E+Q J. 


AUTS 


XD2F 

YOIF 


XD2T 
TO IT 


VD2F 

ZDIF 


Y02T 

ZDIT 


20«4A2S3GAE-03 


ZD2F 

XDOF 


Z02T 

YODF 


XQIF 
ZD OF 


D. 
□ . 
Dt 

D. 
0 . 
□ . 
G. 
D. 


3 5.0A54299E-01 Q. Q. 11 . DSa9a59E^Q(l-23 . GDBAlQnEl-tlll B. 

D. ‘•rg.AT^ia&ZE-OS 4B.ft9012G0Ef0a 0. 0* '■1G.G2LG72BE-05 

T5.69343a3E-01 0, Q. 50i513462BE-01-2g,3519110E*OB .0. 

Q. -36.678flG3flE-03 4 8, 5132679E+DD 0. ' Q. -70.53866882-05 

3B.5267391E-D1 Q, 0. -65.23D33D1E-01-39.8257333E+9D 0. 

0. 44.716QB13E-03 46. 45(3l453El-0a 0. D. 89. 1015197E-06 

SZ.AZ^ZS'.SE-Ql a. 0, lQ.09836ti3E*oa-21.994E559E+DD 0. 

0. -a2.732O726E-03 4A.665359aE+Q D 0. D. -1G.0678336E-05 


ISS = 1 


LANDING ROLL 

ILR = 1 ICS s 0 ISS = 1 


TI 


TR 


17. 


.15000005-02 49.aDOQ000E-02 

PITCH AUTOPILOT 

DELQN ALPHAS ALFHDl ALPDDl ALPHET OELODE 

30.2996D71E-B1 21,ll9fla52E-(l2-34. 6325 791E-Q1 0. 21.11988S2E-D2 45.5246D71E-D1 


INTEG PTN. 
INTEG RTN. 
IHTEG. RIN, 
INTEG RTN. 


HT - i.ODDOODBOE-aS 
HT s 1. CODOODOOE-03 
HT = l.DaDQaOOOE-03 
HT = I, ODOaODDDe-03 


2SQF 


F-23 


SIX DtGREES OF FREEDOM FLIGHT PATH STUOT 
GEHERALIZEO COMPUTER PROGRAM 


INOSDF 2 


CASE LROLL 


STAGE 


PAGE 


65 


6B.t5aOQODE-02 £8.150 00006-02 20 . D(iB 55B QE+01 
Di. .-5?.425fll69E-Q3 0. 


-19.0476055E-01 *51.000 D619E-01 0. 


7A, D271AADE-D1 2a.a92518AE«-01 
26.20S9235E-02 25. EbUfl QlOEtO 1 10. 17332AaE4'Dl 


a, 

0i 


25.0976350E-01 0. 


-22.e32AAllE-0i 0. 


37.29759D5E-02 


-27.55‘1526QE+00 12.46710D0E*DJ* 


25.2601B11E+01 

0. 

0. 


t»6.27s1Aa6EtOD 

9a!729E:31E-01 

0 . 


LGEAR 










DELTA 

P 


P2 


FT 

ER 

SF 

AA 

FC2 

50.5S2Bia5E-D3 

5D.9a28185E-03 

35.28Q0aaa£5-D3 
22, 828 11,47 E+04 
22.a2BI4<f7£*04 

0, 

0. 

0. 


0. 

16. 

16. 

5774467EVD3 

S774467E+03 

-37.828401I1E-01- 
11.2&45990E+00- 
11.2b4599DE-l-a D- 

38 . 9S49765E+02-78. 85622772+01 
16.1310G02E+03 1 6. 4137 &16E+0 0 
I&.IZID&OZE+OS 16.4137616E+00 

0. 

44.4533S07E+03 

44.4533aD7E+D3 

MUVP 

i/GPT 


FTRX 


FTRY 

FTRZ 

MA 

MB 

OOELTA 

33. €0000002-02 
95. 573674 6E-03 
99.5756743E-D3 

29.2511431E1-Q1 

60.6526169E-0Z 

&0.6&2ci&5E-D2 

0. 

0177261E<-02 

0177261E+DZ 

0. 

0. 

0. 


-17.0905a76Et03 

»17,09r5B75E+03 

. 0. 

lB.3a3691DE+Q2 

1B.3836910E+DZ 

0. 

0, 

0. 

40.2971379E-01 
50.9S28185E-D3 
5D.9828ia5E- 03 

SOZ 

SOI 


S 


S202 

E2Q1 

S2 

OHETDI 

OMET 

0. 0. 
-4a.5DH9302E-01-10.2513772E-ai 
-40, 568930 2E-01-ia,2Sl3772t-01 

0. 

14. 

14. 

5249216E-01 

S249216£-D1 

0. 

0. 

0. 


0. 

0. 

0. 

0. 

0. 

0. 

0. 

23.56B6346E+01- 

23.5688346E+0i- 

0, 

'27.12&Q558E+Q1 

'27.126055BE+01 

FTRA 

FTRB 


FTRC 


HTX 

HTY 

HTZ 

FXH 

FYH 

89.9275507E+OZ 

0. -33. 

1E48935E+03 

0. 


-37.11E*615£Et03 

0. 

e9.B27S5D7E+02 

0. 

F2M 

LH 


HH 


HH 





-33.723a3&6E5-D3 

0. -39, 

83359S2E+D3 

0. 






VPCS 










38. 748990GEf02 










TFF5 











0 . 


0 . 


SACl 

32,n56BD66E-03-A5.A66G651E-ai» AA.757 (J711E-02 0. D, 21. 65fll905E-03 0. 

FLEX 


OE POOR QUALIing 


"n 

I : 

ro 


SIX DEGREES OF FREED OH FLIGHT HATH STUDY 
GENERALIZED COMPUTER PROGRAM 


INOSDF 2 


CASE LROLL 


STAGE 1 


PAGE 


POINT X02F 

XDIT VQIF 

lo.ooaoiiflaE-oi □. 

2a.d92Sl75E+[It □. 

ao.qogDPOnE-ai n. 

Zd .3tllBgH7EtBl D. 
SO.OOOaQQOE-Dl 0. 
2 d.dag 69 t 5 E +81 Q. 

AO .flonaooaE-ai o. 
Z0.sg25l7tE<-ai D. 


X02T 

roiT 


Y02F 

ZDIF 


VD2T 

ZDIT 


G6 

ZD2F 

XDQF 


ZDZT 

VDOF 


23.B73D246E-D1 fl . 

0. -rZ.59690l6E- 

25.1B133DAE-01 Pi 
0. -35. 55691 5iiE- 

25.9369657E-DI D. 

a. ^ 13.6363151E- 

26. 131SI.33E-D1 P. 

0. -ai.6524Pt.9E- 


D . -12, 4265 771E+0B-42. <.8E778lEtttQ 

03 4a.5&65BB4E^0a 0. P. 

0. -58.691t*9PtfE-iri-3E.4Ba3119E<-0a 

03 4fl.lB73122E+aa 0. 0. 

D. 6B. 94345362-01-20. EOD57ZQEI-00 

03 46,164ti473e+n0 0. 0. ^ ^ ■ 

0. -14. 8111127E+00-4 0. 47787275^-00 

03 44.404S9G6Et00 D, 0. 


XOIF 

ZDOF 

l?l4994244E-05 

731i879492E-06 

0. 

8a,9296312E-06 

19,*546tl93E-05 


ISS 


AUTS 

71 TR 

17.15000DDE-02 51.00000002-02 

DELON ALPHAS ALPHDl 

3D.2996D71E-01 21,11 98652E-02-2Z, 83244116-01 


ILR 


landing RCLL 
= 1 ICS 


IBS = 1 


PITCH AUTOPILCT 

ALPDBl ALPHET OELQOE 

21,11980522-02 46. 5746a71E-Di 


INTtG RTN. 
IMTEG RTN. 
INTEG RTN. 
IKTEG RTN. 


NT = l.OOQOODDDE-03 
NT = 1. GDOaaaODE-Q3 

KT = 1. flaBQaOQDE-03 

HT 1. 000000002-03 


2SDF 


70.15000002-02 70,15000006-02 20.63375992101 0. 74.39555122-01 28.09112952*01 0. 46.09244706*09 

0. -B4.0Q84499E-03 0. 26,20606976-02 29,25649506*01 10.17031992*01 29.25596232*01 9. 

-17.65517036-01 90. 64h B775E- 01 0. -13.74166492-01 0. 34. 5760 B76E-Q2 0. 94.10246012-01 

0. 0. 16.2B73324E-01 0. -23.42516202*00 12.46710002*04 0. 0, 

0 . 0 . 

LGEAR 

DELTA P 

0, 36.28000002*03 0. 

32.02072316-03 21.30354316*04 0, 

32,32072316-03 21.38354316*04 0. 


P2 


FT 


SR 


SF 


AA 


FC2 


0. 


-59,97791626-01-38.95497656+02-70.85622776+01 0, 


aa;3296626F.*02 22.43953072*00-86.23150922*02 77.14970792-01 48.26630012*03 
8B,3296626E*Q2 22,43953072*00-86,23150922*02 77,14970792-01 48.26630012*93 


MU9'P 


tfGPT 


FTRX 


FTRV 


FTRZ 


HA 


33. EDODOQOE-aZ 29.2>.7tr694E*ai 0. 

i4.5627lSl£-DZ 88.70305492-02 1 3. 3611354E+02 


0. 

0 . 


- 0 . 0 . 

-9t,749gil0E*D2 14. 6762623E+02 


HB DDELTA 

0. -48.27232162-01 

0. 32.82072312-03 


T’ 

ro 

m 


SIX OEGREES OF FREEDOM FLIGHT PATH STUDY 
CENERALIZEP COMPUTER PROGRAM 


l<«.E627iaiE-Da 

S02 

Q ■ 

•lStS&53DBaE-Ql- 

-15.tt6330Bae-01- 

FTRA 

S6.5650Q55£t02 

EZH 

-la.AElZaZDE^QS 

VPCS 

3a.z(fa99oaEta2 

TFFS 

a. 


SACl 


INDSOF Z CASE LROLL 

aa.ToaasigE-oz 13,36 ii35Ae*-oz o. 

SDl 5 


D. 0* 

ln.68igai5E-Dl 14.314L30iiE-Dl 
ia>6digB15£-at 14.3144304E»B1 


FTRB 


LH 


D. 


FTRC 

-17.665g325E<-03 

HH 

-ia,DA21941E+fl3 


FLEX 

POINT XDZf- 

XDlT YOU- 

la.oooBQoaE-oi o. 
2a,a9iiz7EE+Di a. 
za.DaDaaaae-oi a. 

2at3aa77ZlE*01 Oi 
3S.(IDDa(1D0£-ai D. 

^aadatiSzasE-t-Di o. 
4n.oDaoDDae-Qi q, 
Za.391127SE<-01 D, 


AUTS 

TI TR 


XDZT 

YQIT 

15«0433BSiE’'Di 


0 . 


3Z.0ZDit5S7E-D3-41,331948BE“D4 44i30381S(iE-DZ fl. 


S2DZ 


HTX 


NM 


YD2F 

ZDIF 


STAGE 1 PAGE 67 
-91,74a9UBE<-0 2 14.6762623E*'0Z 


32D1 


HTY 

-13. 6349513£1'03 


D. 

Q. 

0. 


0 . 


52 


MTZ 


OHETOl 


3Z.B2B7Z31E>D3 

OMET 


a. D. 

lfl,B15720gE+ni-26,6998791E+ni 
1 8 . 31572 D9E+IJ1-2 6 • 69937B1E-* 01 


FXH 

Se.3650055£>Q2 0. 


FYM 


T(I) 


G. 


22.776483ZE-D3 D. 


YD2T 

ZOIT 


ZOZF 

XOBF 


ZD2T 

YOOF 


XDiF 

ZOOF 


•29.997257SE-aS 4B.3965094E+0D 0 


-23.97549aiE^aQ‘-G0.e633250Ei-0D 0, 


16.73Z6610E-D1 0. . .. 

0, _ ^ -26.9643437E-D4 47, 984545ZE+0 0 

16 . 757ia40E-Gl a. 

D. 23.75&3246E-C4 

17.23387801-01 0, 


n». 


Z69S84Ze-0S 


a. 


n, - 11 . 6 Z 20579 E+ 00 - 37 , 7365 aai £+00 ^ 

14,4g38271E-05 

0. 13.904B736E4-OD-92.049B5a9E-01 C. 

45.9415105E+00 0, 0. -17.7601609E-D5 

0. -2?.1758433E<-0D-4G.128E16g£+00 0, 


ISS 


-2a,939609ZE-04 44.34J2 7g6E+00 O'. 

LANCING RCLL 

ILR =1 ICS - 0 IBS = 1 


37.0546564E-D5 


o 

cn 

•n 
O 
O 
S3 

O 

c ^ 

SZ P'J 

3 ® 


o 

2 

3» 

r" 


F-26 


SIX DEGREES OP FREEODH FLIGHT PATH STUDY 

generalized computer PROLRAH 


17*150qODaE-D2 

DELON 

3B*2'396 071E-Q1 


INDSDP 

53.DaoaDOQE-Q2 


CASE LROLL 


STAGE 1 


PAGE 


PITCH AUTOPILOT 
ALPDOl ALPHET 




DELODE 


zivUoaasHE-na 47.6246ti7iE-ni 


IHTEG RT^, 

IKTEG RTN, 

INTEG RTN. 

IMIEG RTN. 

ESDF 

72:.1SOQOOO£-02 

D* 

-15, £ 6 30 16 DE- at 

B. 

B. 

LGEAR 

DELTA 


18,99693226-03 

lB,99b9322£-03 

HUVP 

33.€OoaOBOE-02 

2fl»E‘tlH5<*0E-O2 

20,5^1Zfc4fl£-OZ 

S02 


ALPHAS ALFHDl 

21.119fl652E-a2-13,74l6E49E-01 B. 

HT = t. DOaOOQBOEr03 
HT = 1. EOOniIDaaE-03 

HT = l.DOOODOaOE-aS 
HT = 1, DBDQaOBQE-Q3 


72.1500DOB6-B2 2t,21Ba335E*D 1 0. 74.72.i6927E-Dl 28. 0B3O577E+B1 

■52,H97n3.53E-B3 B. 26,201fl2aiE-B2 29,25175B3E+B1 10, 1670 156EFD 1 

90.4447735E-01 D. -72. 8D95444E-a2 0. 30. 4S37Q73E-0Z 

0. g5,6a2t551E-Q2 0, -2a.r06145aEtDD 12,t.671BO0E4-0lt 

0 , 


0, 4S.9B4093AE«BB 

29.25t3423£4Ql 0, ^ 

D. 93,4931351E-at 

0 . 0 . 


P2 


FT 


SR 


SF 


AA 


FCZ 


FTPX 


61,e369r94E-D2' 
61ie369794£-D2- 

FTRA FTRB 

30,9523724Et02 D. 

FZM LH 

-e4.7a2243D£taZ 0. 


35.20000006*03 0, 

20. 07729296*04 0. 

20.07729296*04 0. 

VGPT 

29. 24346676*01 0. 0. 

12,5inO433E-01 87.0632992E+01 0, 

12.51094336-01 87. 063299ZE+D1 0. 

SGI S 

0 . 0 . 0 . 

■1D,3532535E-Dt 14,09802026-01 0. 

•1D,0532535E-D1 14,09802026-01 Q. 


0 . 30 , 3044 655E-02-3S.9549765Et02' 
40,4D71906E*D2 19.7472430E+0 0-36,9762315Et02 
4D,4Q71906E+QZ 19. 747243OE+OO-3b,9762315E+0Z 


FTfiC 

-80.81430126^02 0. 

MM 

-50. £94640 7E*02 0. 


FTRY 


S2D2 


HTX 


NH 


FTR2 

-0 

-42;3845a7 

SHDl 


HA 


*»g.3afi5a7g|+j^ 


9&iB3642l6E*0i 

96,B3&4216E*Q1 


S2 


•7a.B562277E+(ll 0. 

12.61573576*00 49.8264861E*D3 
1H,6157357E*00 49.82649616+03 

M8 DDELTA 

0. -48. 22567056-01 

0, 18.99693226-03 

0. ia,995932ZE-03 

DHETDl OMET 


0. 

0. 

0. 


0 . 0 . 

12, 414gZ58E+Dl-26, 397 03126+01 
12,41492586*01-26,39703126*01 


(ITY HTZ 

-24.97/3276E+02 0. 


FXH 

30,95237246+02 0. 


FYM 


VPCS 


SIX 


IHDSDF 2 


3S. 74a9S0a£«'O2 
TFFS 

Dt 


0 . 


S OF freedom flight path study 
BALIZEO- COMPUTER PROGRAM 


CASE LROLL 


STAGE 1 


PACE 


69 


t 

ro 


a. a. 

SACl 

31.98 72 6i»7£'-D3-37. 99987266-04 43,96879072-0 2 0. 

FLEX 


T(I) 


POINT 

KOIT 

iO,QOQQODa£-Dl 
2 a^ 0 SS 0668 EfQl 
2Q.0DDfiaD0E-ai 
28,376033rEF01 
30,OOOODO[IE-ai 
28, 385393 2EF01 
(ta.DasoaDQE-oi 
2a.38d05b7E+Ql 


AUTS 

TI 


XD2F 

TDIF 


XD2T 

VOIT 


TD2F 

ZDIF 


YOHT 

ZDIT 


0 . 

0 , 

D. 

a. 

0, 

0 , 

Db 

0 . 


63.41053Q2E-02 Q, 

D'» ■ 78. 86122 aaE- 

ia.29476>»7E-Dl 8. 

a. 31.D51E643E> 

10.1585584E-Q1 0. 

Oi “ 39 . 4053634 c* 

18.39260832-01 0. 

0. 76,6742512£- 


D, 


TR 


t7.15D0a00£-a2 55,QDQOOOOE-02 


OELON 


ALPHAE 


ISS 


ALFHOl 


ILR 


*03 4B.2922966E-I-0D 

‘03 47*B498977EtOD 

•03 4Sl79ri2330E+DD 

■03 44136973192+00 

LANDING RCU 
= 1 ICS 


23,BZ2076aE-03 0. 


ZD2F ZD2T XDIF 

XDDF. YDDF ZDBF 

•12, 4232633E<-0 0-36. 91D36B1E+00 0. 

0. 0. 17.S460437E-O5 

-76,4B23n30£.-01-31.46B5&54E+00 0, 

0. 0. 7B.16G2372E-06 

64.8127057E-01-ll,g747169E+0Q 0. 

0. 0. -93.6332751E-06 

•1B,0425322£+00~33.h634252E+00 D* 

0, 0. 19.82701532-05 


= 0 


IBS = 1 


PITCH AUTOPILOT 
ALPCDl ALPHET 


02LQDE 


30,299607lE-tll 21. 119afl52£- 02-72, B095444E-0 2 0. 


21.1198852E-02 48.6746071E-D1 


INTEG RTH, 
INTcG RTH, 
INTEG RTN, 
INTEG RTN, 


NT = 
HT = 
HT = 
HT = 


1. 000000002-03 
1. OOOOaOQOE-D3 
1. 000000002-03 
1. 000000002-03 


2SDF 


74, 15000002-02 74,15000002-02 2 1 , BD391062+01 D. 75.01553912-01 2fl ,6B37979E+01 0. 

0, „ -50,*t21Ll40£-n3 0, 26.1972344E-D2 29.’45625DE+01 10.1634404E+01 29i2463333£+01 

-13.Q62B233C-01 90.3453D7i£-Dl 0, -30 ,92151 76E-0Z 0. 25.59og558E-02 0, 


45.925BB49E+0Q 

0 . 

9Z,9043g61E-01 


OH POOR QUALITY 




INOSDF 2 CASE 

lroll 

STAGE 1 PAGE 70 


a* 
0 , 

n. 

a. 

32,lQ8ir90e-82 

0, 


-19.168Q568E4-80 

12.867100DE+B8 

P. B. 

LGEAR 

■ 







DELTA 

p 

P2 


FT 

r*R 

SF 

AA FC2 

a. 

lo.azgagaDE-as 

iQ.02gggBQE-03 

35.28QQQDaE>a3 
le.gLTTiDBE^'ai, 
i8.917 7l»08t+D4. 

0. 

0. 

. Q. 

0. 

16, 

16. 

28261D3E+02 
28261 a3Et02 

tl.3B23S7£E+aO“3a.9S89765E+n2-78.B562277£tQl 0 . 

8g.81«fl67aE-ai-95.75a87l8E<'01 28 , 513B80 6E+OB 89, 58 882Z9E+03 
B9,ainaB7OE-0l-9S.7Sa8718E+Dl 28. 51388 B6E<-OD 89.58aa229E-l-03 

. HUVP 

VGPT 

FTRX 


FTRY 

FTRZ 

HA 

HB DQELTA 

33.c00D0fjaE-0E 

2&,227g?93E“Q2 

ZE.ZZZgggoE-QE 

29.238627GE+Q1 

15,97223i9E-ai 

15;9722319E-01 

D, 

85. 1D23565E+01 
A9.1023565EtQl 

D. 

O'. 

D. 


“0, 

-17.1963B6EE+02 

-17.19b30a6E+B2 

B. 

5B.5B96683E4-B1 

50.5696643E+D1 

a, -8a.i858828E-ai 

0, 10.0299980E-03 

0. lB.a29998BE'D3 

SD2 

SOI 

S 


S2Q2 

S201 

S2 

OHETOl CHET 

0 ■ 0 » 

17.A3Bat(39E-Dl-lD,32297nSE-Dl 

17.^30II»i39£-01-lD,B22g7BfiE-Dl 

0. 

i3.880a78lE-Dl 

13.6an8781E-Di 

8. 

0, 

0. 


0. 

a. 

0, 

B. 

B. 

a. 

a. 0 . . 

68,832gB29E+aD-26,2131126E+Bl 
68 . a329(l29E + B0-*2&.2 1311H6E+ B1 

FTRA 

FTRO 

FTRC 


HTX 

HTT 

HTZ 

FXH FYH 


B> -32,A8 522[)5Ei-D2 

Q. 


86, 378932QE+D1 

B. 

18,85886i7E<-B2 B. 

FZH 

LH 

HH 


NH 




-2g,537fl760e+32 

P< 

ir.ll58389E+02 

Q. 





tfPCS 








3B,7*»flg9DCE+a2 








TFFS 





* 



0. 

0. 








a. 

a* 



T(I) 



SACt 








31.S5dV13DE-03- 

■35<.16B78g3E-09 

83.7128778 E-02 



il« 

28.B175B68E-B3 

. B. 

. FLEX 








POINT 

XOIT 

XD2F 

YDiF 

XDET 

VDIT 


VDZF 

201F 

TD2T 

ZDIT 

7D2F 

XDDF 

ZD2T XDIF 

YDDF ZDBF 




StK DEGREES CF FREEDOM fUlGrlF RATH STIIQV 
GEWERALIZED COHPUTER PROr.RAH 


INDSDF 2 


CASE LROL.L 


lQ»BgOOOQO£-01 

Za.GB3ZSS7E«^Dl 

Ea.OGUGOQOE-Qt 

EB.d/itlEAlE+Dl 

3Q.iigQOOoaE~at 

eflntfll2iai£4-Bl 

AOtaaDOODOE^Ol 

2G.dQ37S87L^Ql 


AUTS 

T1 

17*l50aD00£-BE 

GELON 

3Q*29SGD71E-D1 

IHTEG RTN. 
iNTC'i -<rN. 

ImTEG '’Tt., 

IKTfcG RIN. 


D. 

a. 

0 * 

0 * 

0. 

B« 

D. 

0 . 


STAGE 1 PAGE 71 

ia.937gi6AEt-aa~12.35417B6E^D0 


40.4644213E-02 0. 0« 

0. 78.B25&&4aE>Q3 c»a. 15GQ 302EtO D 0> 0. ‘*£b.315057aE-eS 

&l.'361&E4lE-0 2 a. Q. 21.G3aa4g7E-Gl>20.40D23SaE+3Q D> 

0. 34.60A3338E-03 47. 72<J4(,2(|E + 00 D. 0* -6l.384t233E- 66 

59.ia69a40E-02 0. 0. -ja.44837a4E-fll-22. 7406676E+UO H. 

G. — *2.8216279E-D3 45. 7399 J33E* OQ 0. 0. ao.Dia7767E-06 

59.5ai7853E-B2 0. 6» 81 . n70Q53B£-Ql-7a. 572106BE-O1 0. 

0. 79.B44126SE-03 44.37fi4351E + D0 0. 0. -15.42a9232E~a5 


IS5 = 1 


LAMDIHG RCLL 
ILR =1 ICS = 


IBS = 1 


T« 

57. a0aQD00£-D2 


ALPHAE ALFHOl 

21.11‘ja862£-B2-3a.9215176E-02 

HT = 1. ooaaaaaoE-03 

HT = 1. D6030DODE-03 

HT = 1, naoBOa!53E-D3 

KT = 1 . aoaBoaoflE'oa 


a. 


PITCH AUTOPILCT 

AlPCQl ALPHET OELOQE 

2t.ll9a852E-02 49.7246D/1E-QI 


T-' 


POOR 


F-30 


SIX [fcfiftces CF freeooh flicht path study 
GENERALIZED COHPUTER PROCRAH 


IMOSOF 2 


CASE LROLL 


STAGE 1 


PAGE 


IGA 


2C,9di0253E+Dl 
AD .OaDaDDaE>OL 
26.99n95A0E+Bl 


AUTS 

TI 


0. 

a. 

0. 


0. 93.esa570a£>QV lD.7saA519E<-00 0. Q. 2G^S352G<o9E-eS 

7>*,9A9a310E~a2 D, 0, 22.3SA5692EtBD-13.ia?&21ZE + aQ Q< 

D. -3Q.e8fl57D2E-03 50. 01A0966E-D 1 0. 0, -A3.1oO<*tJ59E-Q5 


TR 


17.15000005-02 10. 050 DO OOE-01 


DELQN 


ALPHAE 


ISS 


ALPHOl 


LANDING RCLL 
ILR = 1 ICS 


IBS = 1 


50.299&D71E-D1 21.Ug(ia52E-Q2-li*e02379aE*00 0. 


INTEG 

STN. 

HT = 

1 . 

OOODQOOOE -03 

IHTcG 

RTN. 

HT = 

1 . 

000000005-03 

1 HT 5 G 

RTN. 

HT s 

1 , 

000000005-03 

INTEG 

RTN, 

HT = 

1 . 

000000005-03 


2SOF 

19.9bS000QE-01 19. 9G5 DDOQe-Di 
0. -19.37913105-02 

10,06&9951E-02 2a.Q3B3B28E-ai 

D. Q. 

0 . a. 

LGEAR 

DELTA P 

75. 1.320B3QE-03 39.5622B03Ef-Q3 0. 

1J.13569£5E-D2 2A. 03A 7910E<-O4 0. 

13.1350963E-02 2 A. 03A791SE4-O4 D. 


PITCH AUTOPILOT 

ALPODl ALPHET DELQDE 

21.119Bd52E-02 00.00000005-01 


SS.OSDlSZaEtOl 0. 7a.05tl217£E-01 2a.991G544E-i0i 0. 

0. 25.984B939E-02 29. 0093940E+01 99, 9937504EF0O 29. 00g3Ba<iE*ai 

0. -ii.AggGaiGEFDo o. ' -35.63579035-02 o. 

72.19270515-02 0 . -34.224607aEt0D 12.46710005*04 0. 


1D.1435542E*DQ 

D. 

19. 68150625-01 

0. 


HUVP 


VGPT 


P 2 


FTRX 


SF 


FT SR 

ll,e£67439E*p3 41. 34920 D7E-0 1-11. S04D52DE*g2 

bl 


AA FC2 

16. 7392G34E40 0-68.67024005*02 


G5;Dl47987E+f|3-?0,29207fl5E-Dl-64,156522ZE*Q3 31.59564535 + 0 0 20,0 5733055*02 
,B1479B7£+03-90. 29207895-01-64.15552225*03 31,59564535+00 20.05733055+02 


33.60000005-02 24. 69a3739£+Dl-38 . 775 67995*02 
21.35160275-04 12.85275946-03 13, 09D9l47E*Ol 
21.35160275-04 12.35275945-03 13.8909l47E*01 


SD 2 


SDl 


-11.23123625*00 70. 85927706-01 1 5. B277 932E-Q2 
-95.83332225-01-21. 7754120E-02 14. 7766754E-0 I 
-95. 88382225-0 1-21. 77541205-02 14.77667545-01 


0 . 

0. 

0 . 


0. 

S* 
0 . 


FTRY 


S202 


FTRZ 


HA 


-11. 54'138095+D 3-37, 70 875225+02 0. 

-65.D5794B0E + O3 13. 88940HE + D1 0. 
-65,05794885*03 13. 88940 11E*0 1 0. 


S 2 D 1 


S 2 


0 . 

0 . 

0, 


0. 

Q. 

0. 


HB OQELTA 

75.4320330E-D3 

13.1353965E-02 

13.1358965E-D2 

OHETOl OHET 


-IS. 711980 IE *0 2-42. 87574975* 08 
17, Bfl&g245E+0g-28. 69839095*01 
17.80692455+00-20.89839895+01 


"Tl 

I 

to 


SIX DERREES.OF_FaECDOrt F^j^GMT_J?$TH STUOV ‘ 


FTRA 

13.&7Ma53B4-02 0. 

FZH 

-l'*.iy280ilE+D4 0. 

VPCS 

3dt7-iia99aaE4-a2 

TFFS 

0 « 0 1 


FTR(5 

LH 


IN050F 2 

FTfiC 


GEHE«LIZE0 COKPUTER PROORAH 
CASE LROU. STAGE 1 PAGE 


-1 A. 16963jf 1E+D<* Q. 
HH 

92.5151EaaEt-03 D, 


HTX 


HH 


165 

HTY HTZ 

Sg.SSiiitB&SE+OS Qt 


FXH 

12,67<tl053E*D2 D. 


FVH 


. D. 0. 

SACl 

32,>»3a8518E-03 25.327526AE-Q3-5 8,D017 73aE"D3 
FLEX 

point XD2F 

XOIT YDIF 

iG.oaQooaoE-oi o. 

2d„991fe53qE+ai D, 

En.aaDooDQE-ai o> 

2a,35L5112E+Dl 0, 

3a,aoo9QaDE-ai d. 

2a.3ai77B9£+0t Q. 

LQ,8QaOQDg£-ai 0. 

2B.931653S£fai 0. 


XD2T 

VOIT 

-22.a265a86E-Di 

-iglzaoTamE-oi 

•6i;35g9790£rD2 

D , 

53.7Dd5386E“a2 

Q. 


YD2F 

201F 


Tin 


0 . 


Y02T 

ZDIT 


57.1QI|B230E-01| 0, 


ZD2F 

XOOF 


ZD2T 

YODF 


XOIF 

ZOOF 


D, a. “23,99gB022E-n-3a,6a35220EtDn D. 

■lD.737a3aiE-02 ia.3D((6119E+QB Z7.28«a66E-D6 

0, Da 7gaa787513E-ni-28,(1017011El-00 Qa 

•Aa.7gggi58E-03 lEattgasgsEE+aa, Oa^,, , ^„-i3.S74n25BE-06 

Q. 0. -7Di953463BE-01-‘*1.20210BlEi-Ca S. 

5g,Qa76433£”Q3 96,524S213E-Q1 Da D. ll,2t|89g23E-06 

o: ol 2Qa244S228E-81-3Q.63g8725E+0Q 

•11.54113gDE-02 37.62<:2gg6E-ai Oa Q. , 30.60ea568E-06 


ISS = 1 


AUTS 

TI TR 

17.15aQOOOE-82 18.25000806-01 

06L0H alphas ALPHDl 

3Q.2996071E-D1 2 la lig8a52£-02-ll, 4996 D16E+0 8 


LANDING ROLL 
ILR =1 ICS = 


IBS 


8 . 


PITCH AUTOPILOT 

ALPDDl ALPHET DELQDE 

2l.H9a852E-B2 88 a 800 880 DE-Oi 


OE POOR QUALITY 


HC-d 


SIX OEiifiEES OF FREEDOM FLIGHT FflTH STUQV 
GENERALI ita COMPUTER PROGRAM 


INTEG RTN, 
IMreC RTN. 
INTtG RTN. 
INTEG RTN. 


IN as OF 2 

HT = I, DnOOflODOt-D3 
HT = l.OOOnODDDE-03 
HT = l.ODODBnDOE-03 
HT = 1. ODOOQOOOE-03 


CASE LROLL 


STAGE I 


PAGE 


166 


aSDF 


ao.l65DnOO£-Dl aO.iotiaOOOE-Ol SB.aiOaeSTEtQl O. ' TD.BITDBSTE-OI 2fl,9917735EfDl 

3’ 25. 9ai407DE-[)E 2 9, DOS 7-248e«-01 99. 9664 666E«-0 0 

16. 42396244-02 17, 77 1 3242E-01 0. -11 ,204 5767E+ 00 D, -30. 4672117E-03 

0, 0, -6B.4743995E-02 D, -33. Q203271Ei-Q D 12, 467tOODEtG4 

0. D. 

LGEAR 

DELTA P 

76.464Sl37t-03 44.26 0 ea9QE+a 3 
12.69094432-02 24. 43ieg42E+Q4 
I2.39D9443E-02 24, 43b5942E<-04 


MUVP 


\TGPT 


P2 


FTPX 


FT 


SR 


SF 


0 • 

2g. 00572D7E+01 

ot 


AA 


89.95208662-01 

D. 

17.4B65502E-01 

D. 


FC2 


11. 846B726E+D3-81. 9600 5855-0 i-11, 64138 19E+03 41, 556S1D6 EfQ0-63.938(J716E*Q2 
63.31440076+03 72. 817661 3E-Q 1-62, 83230 75E+03 17, 72964645+00 22.9036458E+02 
63, 31448D7E+03 72. 8176613E-01-62. 83230 75E+D3 17. 7296484E+00 23. 90364585+02 


33, £0000005-02 21.6n 48440E+01-39.4194257£+02 
37.133O315E-04 22. 3^2 1761E-03 23. 5368 50 3E+B1 
37.i33a3l5£-04 22,36217615-03 


23,5363503E+ai 


S02 


SOI 


12,01753835-01 63. 3 7020 46E-D1 29.72264Q7E-Q2 
-71,4 763E36E-.01-23.269236te-D2 1 4 . 730 2 44 15-01 
-71..T763636E-fll-23.26323Dlc-a2 14. 730244 lE-01 


0. 

a* 

0. 


Q. 

0. 

0. 


FTRA 

74.9926436E+01 

F2M 

-13.92680235+04 
VPCS _ 

38,74899005+02 

TFFS 

D. 


0. 


FTRU FTRC 

-13.6475634E+04 0, 

LH MH 

49.5090351E+03 0. 


FTRy 


S202 


MTX 


NK 


FTRZ 


MA 


-11. 7319719E+Q 3-38. 29408726+02 
-63.35108995+03 23. 5919397E+01 
-63. 35108996+03 23. 5919S97E+01 


0. 

0. 

0. 


S20t 


MTV 


0. 

0. 

0 . 


S2 


HTZ 


MB QOELTA 

0, 76.4G45137E-03 

0. , 12.89094435-02 

0. ' 12. 89094436-02 

OHETDl OMET 

-15. 95586976+02-74. 36q8226£+n0 
3 0.246Q7e5e+aQ-28. 82566645+ 01 
30.24607655+00-28.82566645+01 


52,96764945+03 0. 


FXH 

74.99264365+01 0. 


FTM 


D. 


T(I) 


ST)f OECPEES' DF FRCEDDH FLIGHT PATH STUDT 
GENERAtliEO COMPUTER PRDORAH 


INDSDF 2 


CASE LROa 


STAGE t 


PAGE 


167 


I 

W 

OJ 


SACl 

32, 44252326* B 3 26. Q<fB 9137E-03-7D , 327041 6E-Q3 
FLEX 


0. 


PDIMT 

XDIT 

lO.OOOODa'lE-Ol 0. 
2B,991766G£40 i 0. 

2a,oaaaofiaE-Qi o. 
2a.95HB251£4Dl D. 
30,00000006*01 0. 

2a.9ai95«-36401 0, 

40,aDaODQO£*01 0, 
28.9917662c4ai 0, 


XB2F 

VOIF 


XD2T 

YDIT 


T02F 

ZOIF 


V02T 

ZDIT 


6a,760403GE-D4 0, 


2P2F 

XDOF 


Z02T 

TDOF 


XDIF 

ZDOF 


-24.S094091E-01 0 , 0 , -25,432l325E+00-6n,765091iE+BO B. 

0. -49.4222e90E-03 17. 1700314Et0O 0. 0. 36.00234306*05 

-Z0t72l4029£-01 0, 0.^ -53.4235612E-01-40.3369125E+0D 0, 

0, -32.6a73Ba3E-03 15,7260 B35E+0D 0, 0, 13.21373425-05 

"76,S6l)5e56E-D2 0. 0. 79, 99S2D76E-D1-24, 89440966*00 0. 

0. 35.92D1415E-03 34, B395929E-D1 0, 0. -l&«7206ag0E*09 

34,10122226-02 0, 0. -24, 79400P5E+00-56, 07535726*00 0, 

D, -63.29531536-03 2€, 99486906-01 G. 0, 37.93341166-05 


IS5 = 1 


ACTS 

TI TR 

17.15000006-02 13.45000006*01 

DELQH ALPHAE AlPHOl 

30*29960716-01 21. 11986526-02-11. 20457676+00 0, 


LANDING ROLL 

ILR =1 ICS s 0 IBS = 1 


PITCH AUTOPILOT 

ALPDOl ALPHET OELODE 

21.11908526-02 30. OOODODQ6-Q1 


IHTcG RTA. 
INT6G RTW. 
INTEG RTH. 
ZNTEG RTN. 


HT = 1. 000000006-03 

HT = 1. 0PDOODODE-O3 

HT = 1,000000806-03 

HT = 1.000000006-03 


2SDF 


69,93677436-01 28.99120326+01 

25,97793566-02 29.00190556+01 99.9421583E+0D 29,00190156+01 B 


D. 


2D.365QDQ06-D1 20.36500006-81 59.49035976+81 

D. -19.149B972E-D2 0. -- 

15,24330576-82 15.56597436-01 0. -10,91010226+00 0. -30.12523806-03 

0, 0. -lD.60282576-01 0. -31.90054056+00 12.46710DDE+04 

0 . 8 . 

LGEAR 

C6LTA P P2 

79.02393016-03 50.13654256+03 0. 


0*. 


73.7S19604E-D1 


5* 

0 . 


15,26472096-01 

0. 


FT SR SF AA FC2 

12. 3l5i7a6£+D3-12. 53536326+00-12. 11287866+03 40.9614172E+Q D-61. 9938076E+ E2 


OF. POOR QUALSW; 


TI 

I 

w 

•Pi 


Slit UEURbbS Oh l*KlibUUn hLll.-nj I'Mln »iuut < ■ 
GENERALIZED COMPUTER PROGRAM 

INOSCF R CASE LROLL STAGE 1 PAGE iG6 


a2.67963aHE-a2 

12.e79B3B4E-02 

24.0160893E+D4 

24.01608936+04 

S* 

0. 

9l* 

01. 

85901556+03 

859BtS5E+D3 

12. 74rj3742E+DO-61,3936519£+03 
12. 7463742E+0 0-61, 39365196+03 

17,11155656+00 

17.1ilS565E+0D 

2b,1963078E4fl2 

26.19630786+02 

HU VP 

VGPT 

FTRX 


FTRY 

FTRZ HA 

HB 

ddelta 

33.600000 OE-02 
SQ.96673lJ.e-0'* 
5D.96c731(*E-04 

lB.5243393e+01-4l,0263473e+D2 
3Q.6731952t-03 31 . 54H9 9.*7E+01 
3a,6731952£-03 31 . 542 9947E+D 1 

0. 

0. 

0. 


-12,21i|2224E + D3-39.7499241E+D2 
-61,aa93ni3E+D3 3t,6a34751E+Dl 
-61.83938136+03 31.6834751E+01 

0. 

0. 

0. 

79.02898016-03 
12.6796384E- 02 
12.6796384E-02 

S02 

SOI 

S 


S2D2 

:i2Dl S2 

ohetdi 

OHET 

•a/.fTOaOESE-Ol 67,32H6602E-01 
■23.046615=6-01-24.89569986-02 
■23. Q465156E-01-24. 88=69986-02 

43.330D683E-D2 

14.67904186-01 

14.67904ia£-Dl 

0. 

0. 

0. 


0. Q. -1E.56246S4E+02 

0. ' 0. 40.61983996+00' 

0. 0. 4Q.6198399E+0Q 

-1Q.6758297E+Q1 

-2d.7627U31E+Dl 

-28.7627031E+01 

FTRA 

FTRB 

FTRC 


HTX 

ifTY MTZ 

FXM 

fyh 

15.2D42255E+01 

0. -13.6Q332inE+D4 

0. 


74.4712087E+03 0. 

IS.2042255E+01 

G. 

F2H 

LH 

HH 


NH 




■13.6795E62E+04 

0. 

71.07689086+03 

0. 





VPCS 








3a.74899QQE+02 








TFFS 

0* 

0. 








0 . 0 * 

SACi 

3R.AifS3Ait9E-Q3 26. 7S41211E-'D3-BR.1S63 B1AE-D3 Q. 
FLEX 

POINT X02F 

XPIT VDIF 

iD.aaOQDoaE-01 o. 

2a.59U966E+Di Q. 

ZD.aooaDQOE-oi d. 

2B.95Lif965£i-ai 0. 

3a.ODaOSIir]£-Dl □. 

2B.93144ai£f01 Q. 

AD.ODDODCaE-Cl. 0. 

2a.33iigaiE+oi d. 


Ten 


X02T 

TDIT 


V02F 

ZOIF 


YD2T 

7.D1T 


6R.123ai57E>04 Q. 


ZD2F 

XDDF 


202T 

YDDF 


XQIF 

ZDOF 


-ES.SAieAeOE-Dl 0. a. -2l(,aB3t»772E+00-5a.gia9V78E+00 0. 

0. 55,A5389afiE-t3 16. 1043791E*0 0 D. 0. 3ti,2aB2570E-liS 

-Z2.2615 57 3E-D1 0. S. -10. 3D76658EfOD-44.6917S21E'i'DD 0. 

0, e2.39&1353E-04 14.60489166+00 B. 0. 14.D262633E-09 

-92.3126719E-02 C. D. 12. 30 14913E+0 0-19. 4224719E+00 0. 

0. -15.7090954E-Q3 73.iaa645€E-Ql 0. 0. -17.263Ba46E-B5 

lD,13aai55E-D2 0. B. -27 . 1324010E+DD-6B, B0B8iaaE+0Q 0, 

0. •*2.18516676-03 17 . 2858 749E-01 0. 0. 36.g57375SE-I!5 



11 

I 

CO 

cn 


SIX OEGReES OF, FREFDQH FLIGHT >;ATH STUDY 

gehehalized Computer program 


IHDSOF a 


CASE LROLL 


STAGE 1 


PAGE 


1G9 


ISS = 1 

AUTS 

n TR 

17 .ISQOOailE-Da 10i66QQQaQE-Dl 

DELQH AlPHAE ALPHDl 

3a.ag9eQ7iE>ai. Ei.ii9aaE2E-oa>LQ.gioiG22E+oQ 


LAHDIHG RCLL 
ILR = 1 ICS = 0 


105 s 1 


PITCH AUTOPILOT 

ALPCOl ALPHET OELODE 

E1.119SU52E-G2 8D. 0000 D00£>01 


2S0F 

2O.5&5llaOOE-01 20.5550000E-01 6D.0703576E«1 0. 60, g5^^7a3^tE-01 2B, 9B99170E+01 0, 

0, -t8.993a52Dc-fl2 0, 25 ,97A3604E-D2 28. 99706762+01 g9.91<f3322E+D0 ZS.9978625E+01 

17,12fl8A2HE“02 13. A172967t-fll 0. -10 . 62027B9E+ 00 0. -33, BAAliaflE-OS 0. 

0. 0. -13.096ai32E-!ll 0. -3D.BB55599E+O0 12,4E7ia00E+QA 0. 

0 . □. 


INTcG 

RTN, 

HT 

s 

1.000000802-03 

IMTEG 

RTH, 

HT 

s 

1. COODODDOE-DB 

INTEG 

RTN. 

HT 

= 

i.nDoaaoDOE-os 

INTE6 

RTH. 

HT 

- 

ltOODaOOQOE-D3 


LGEAR 

DELTA 


MU 1/P 


VGPT 


P2 


FTRX 


FT 5R 

12.959AgiBE+D3-68,513222nE-01 
6D.777'.679;:+D3 59, 31J‘i31i'iE-0 !• 
6Q,777Eb79L+03 59, 3 Uh 35PE -0 1' 


SF 


AA 


■l2,eiD6A76E+D3 30, ISOLllEE+O 0* 
'•:0.n22O776E+tl3 27.7B3E759E+0D 
-jD.0220776E+D3 27 . 7832759E+11 0 


33,t0iin0 00':-02 15.290 iS77'+01 -»3. 2236635E + D2 
<»7.a930n-.l£-l)', 2i.bZ020 )0;-03 29 . 1 190209E+Q1 
A7.3i300>ll-0-j 23. B2O23J0:.-a3 29, 119 0 2D9E+D1 


SD2 


SOI 


'8B,96S2833E-0l 5E. 465 32A9E-01 5 6, 7387l6aE-B2 
l3.490nl52E-01~2E.123332aE“02 14. 62Sa41flE-Dl 
15,4gOBl52=-01-26.1233328E-02 14. 625B416E-01 


FTRA FTR0 

•6d,9B69629E+01 0, 


FTRC 

•l3.45l4B2BE+a4 


0. 

D, 


0. 

0. 

0. 


0. 


FTRV 


S2D2 


HTX 


FTRZ 


HA 


-12.fi64l85EE+03-*1.7285Zn6E+Q2 0. 

-6Q.B001541E+D3 29,29483f'7E + 01 0. 

-6fl.e0U1541E+03 29.294B327E+0i 0, 


S2D1 

0. 

0. 

0 , 

HTY 

98.3937677E+03 


C. 

C. 


52 


HTZ 


67.899S409E-D1 

0 , 

13.07885446-01 

0* 


FC2 

6a.4249137E+02 

2B.B667?f,2?+02 

2d,B6672E2t+02 

ODELTft 

82,5D75(.03E-03 

12.52173D4E-D2 

12,52l23D4E-02 

OHET 


•17.366Ba36E+02-14.o64l650E+01 

57.g57477BE+00-Sa.7l41Q94E+Dl 

37.5574778E+00-2B.7141D94E+D1 

F»H FYH 

•&6.9B69629E+01 0. 


HQ 


OHETOl 


o 9, 

o ^ 
o ^ 

S r 

o. ‘ 5 -, 

V‘ 


I 

CjO 

CT> 


SIX bf:GRcE.1"0F FREPDOH FLIGHT PATH STUDY 
deheralizeo computer PROGRAH 


INDSOF 2 


CASE LROLL 


STAGE 1 


PAGE 


170 


rZH LH 

-is.^iegoEflZE-t^QCf o« 

VPCS 

3S.74G990ilE+DE 

TFFS 

D. a. 


HH HH 

9S.ez8E3itSE^a3 Q> 


a. Q. 

SACl 

3E.R(ta512re-0 3 2r.Ji691120E-03-93,ei7S649E-‘D3 
FLEX 

POINT XDZF 

XDIT TDIF 

iD.aaaaaasE'ai a. 

28.9H99171E+D1 D. 

20.00000003- 01 a, 

2Ot953511dE<’01 0. 

so.DonoDoaE-oi o. 
zfl.geopj'^if+oi 0. 

Ao.o Jiooa >■ -01 0. 

28.3- J -1- ' <-01 0. 


T(I» 


KD2T 

vniT 

-28.09017753-01 

C. 

-24.2D50628E-01 

0 • 

-ll.ASsgZOZE-Ol 

n. 

-L7,qt,?.it3r .b-02 

9. 


Y02F 

ZDIF 


¥D2T 

ZOIT 


67.2iai673E-DA 0. 


ZOZF 

XDBF 


ZD2T 

YDDF 


XQIF 

ZDOF 


0 , 0. 35.i939S58e-02-3A.25<i3156E+D0 0. 

la.sgeeTgsE-DZ iA.9995007e*oo a. a. -09 .oi3i*di6E“D7 

0, 0.. ^ -50.06i*3A31E-01-3g,D2D5357E+DD. 0. 

32.323486AE-D3 13.A659777EtQD 0. 0. 10, 0 952709E-D6 

a, 0. -.A.2' : .?307£D7E +00 0, 

'■!<(. 5 tOlSOOE-03 b?. O' 02-,l;.£-ni 0, 9, -c7. 0 O-iiaiGb-O? 

0, 0. -t.3. 1 3071f lE-01-32. 379,-!.,72i+l]Q D. 

95.3 40MQ J:-03 79. 39 !37i|i£-D2 0. Q. 10.993<iv-jl£-n5 


ISE = 1 


IL'TS 

T1 TR 

17.150OD00E-O2 10. BSQOOOOE-Dl 

DELON ALPHAS ALPHDl 

3D.2996071E-II1 21.119BH52E-D2-10. 620H78gEl-0Q 


LANDING RCLL 

iL-^ = 1 n:s = 0 


IBS = 1 


0. 


PITCH AUTOPILOT 

ALPDDl ALPHET OELCDE 

2l.ll90B52E-aZ 80. DOOOaODE-Ol 


I NT EG RTN. 
IHTcG BTH, 
IJITEG RTK. 


HT = 1, oaoonnoa£-D3 
HT = 1.000000003-03 
HT - 1.000000003-03 




OH POOR QUAL6W- 


F-37 


SIX decrees of freeooh flight path study 
GENERALIZED COMPUTER PROGRAM 


INTEG RTN, HT 

aSQF 


INOSOF 2 
1. ODODaaQOE-03 


CASE LROlL 


STAGE 1 


PAGE 


171 


20.7&SC0DaE-(U 

0. 

2D.5Ga2eaaE-Q2 

0. 

0. 

LGEAR 

DELTA 

07.aiH(972E-03 

12iAlDie21E-02 

12.Amt621E-fl2 

MUVP 

33.GaD.C0aD£-aZ 

25.e0*.8737t“Q'i 

SS.EDMTSTE-B'f 

SD2 

-ll,3237419E*a0 

31.D36B622E-01 

31.0368622E-01 


2D,765aQD0E-01 5 0 , 650 2726 E +01 Q, &9. 9173 80 9E-0 1 26, 98T91AAE+01 

la.8Da‘,229E“f]2 0. Z5 , 97BS2Q6E-Q2 28, 9935 72LE+Q1 99, 88(t7469E«-BQ 

tl,319A(*45E-01 B. -m.36fl06<t9E<-DD 0, -90, 6ifitB536E-a 3 

a. -16.2337098E-O1 0, -3 0. i 28710 3E+-0 0 12,9671BDDE«-B9 

D. 


B. 57.27G*i32eE-Dl 

2&,9935651Et01 0. 

0, lD.9129a39E-ai 

0 * 0 , 


&7.62B19Q3E+Q3 fl. 

23,i99iai7EFa-» a, 

23.1991817E4-B9 D. 


\/GPT 

11.9B92227EtDl- 

15,9B69BDBE-D3 

lS.(«Ob9BGfiE-03 

SDl 

65,99fl52B3E-01 

f2&,llB563&E-B2 

-26,llB5&B6E-a2 


P2 


FTRK 


FTRA FTRQ 

-17.71919a0E»-02 0, 

F2H Ltt 

-13,35235ilE+B4 0, 

VPCS 

3a.7<ie99DQE-l'Q2 

TFFS 

0. a. 


FT 


SR 


SF 


AA 


FC2 


13,aa25653E+B3 98, 5978S10E-Q2-13.7619996E4-03 
6D.025g9g2£t03-29, 957271 aE-01-58,9B5279lE+a3 
6a,0259992Et03-29,g5V27lBE-01-58.9a52791EtB3 


2D,35a4438E*Oa-5a.Sgfl2762E+02 
3B,2675776E + DD 28, 83B5239Ei- 02 
38.2675776E<t'0D 2a,B3B5239E-l-a2 


'9&.29B3Ba7Et'g2 

15,373119ltE+I)l 

15,3731i94Etai 


69.93455a5E-02 
19, 573931 7E-01 
19.5739317E-D1 

FTRC 

-13. 3919E69E1-Q9 
HH 

13.1222S3BE+B9 


0. 

0, 

0. 


B. 

0. 

0, 


FTRY 


S2D2 


HTX 


NH 


FTRZ 


HA 


■13. 7r69019E+03-99,96&7a82E+02 
•BB.039B173E+03 15, 9a3B123Et01 
-6B.0398173E+03 15.9B3(1123E+D1 


B. 

0. 

0. 


S201 

0 , 

0. 

0. 

MTV 

l2,75551a7E+09 


D. 

B. 

0. 


0. 


S2 


HTZ 


MB 


OHETOi 


DDELTA 

87,3119972E-B3 

12,91fli6ZlE-B2 

12.91B1621E-D2 

QHET 


•i8.527a2B9E4-B2-17.63Sn9 03E«-Dl 
19.8500157E4'Oa-2a,B7BQ922E«-01 
1 9. B5DD157E -to 0-28.673 092224^ 01 


FK« 

-17.7191980E+02 


FYH 




o P 

o ^ 

;s3 p 

c 

> © 

n t'-'? 


Tm 


sa:i 








■n 

I 

Co 

00 


=0 

O ^ 
O ^ 

p pm 

•=^ 1=3 

^ ifi 


Sly lJifi“r.-3 Of- f-.:etOOM FLICMT ►’OTH STUOY 
r>rfi£flALr/»U COHPOT'S fkO-.«?AH 


32.4521021E-Q3 

FtE* 

POINT 

KDIT 

la.aQODOaOE-oi 

Zfl.sarqeiiEtni 

Za.DOdDOOOE-Dt 

2B.9518e26£4-ai 

SQ.OIlDIIDOQc-ai 

2a.E7d33lOt*!ll 

it»0.gDOQDGI]E-01 

2a.g87g2io£+Oi 


AUTS 

TI 

i 7 ,igD 0 DDaE-O 2 

&ELON 

30 , 29 g 6 n 7 lc-Dl 


INnSDF 2 CASE LROLL 

2a.iaaa774£-03-10.A66lE02E-D2 0. 


STAGE 

0 . 


XD2F 

YDIF 


0 . 

0 . 

a. 

D. 

a. 

0 . 

a. 

a. 


XD2T 

VDiT 

- 3 ^ 51127592-01 

-26.*61 a? 7792-01 

0 . 

-14,5fi‘*4709E-Dl 

0 . 

-49,73i6Q68£-02 

0 . 


ISS s 1 


YD2F 

2Q1F 


V02T 

ZDIT 


PAGE 172 

7Q.DE61611E-D4 


ZD2F 

XDOF 


0 . 


ZD2T 

YODF 


D. ^ _ 0. , „ 24.26ag24BE4-00-lD.456950DE+00 

52.230153BE-03 13,a013g34EfO0 0. D. 

0. 0. 23.224dBaGE-Dl-31.ESb94l7E->-D0 

17<BgG511.0E-Q3 12.3413Dd£E4D0 0> 

0. n. -53.20qB637E-tl-3E,159i917E+OD 

24.4360635E-03 51. 6952 E23E-01 G. 0. 

0. 0. ig.sizaBirE-kDo-ri.oassszAE-ai 

94.540G5D3E-D3-30.6613fll5E-02 G. 0. 


XOiF 

zdSf 

a. 

.35,375«391E- 

'12I3720606E- 

D. 

16.16D5977E-05 

0 . 

'34.t)997639E-05 


•05 

■05 


LANDING RCLL 
ILR = 1 ICS 


IBS = I 


TR 

19.05QODOOE-Q1 

ALPHAS ALPHDl 

21.119a652£-a2-lD.36D0 e49£4-0D 


0 . 


PITCH AUTOPILOT 

ALPDDI ALPHET OELQDE 

21.11988522-02 BQ. GO DOOOOE-Dl 


IMTEG 

RTH. 

HT = 

1 » 

aOaDDOODE-03 

INTEG 

RTN. 

HT = 

1. 

OQ.OGODOOE-D3 

IMTEG 

RTN. 

HT = 

1. 

DDDaQ00QE-a3 

IHTSG 

RTN. 

HT - 

1. 

£DOaaOOOE-03 


2S0F 

2Q.965QGOOE-D1 

25 l 0246551 E-O 2 

Q. 

Q. 

LGEAR 

DELTA 

9>*.072g946E-B3 

12.3337345E-02 

12.3337345E-D2 


20.gb5aO0nE-Ol 61,230099QEt01 

- _Qg - 


. . 0, 69. B71907DE-01 26, 9a51827Ef 0 1 Q. 

18.5390023E-Q2 0. 25.96640142-02 2 B. 9BA9740E+r.l 99. 85307B5EtO 0 28.9e59632EF01 

9H.6657374E-02 0. -1D.1474090E+00 0, -49, 4599334E-03 0. 

G. -19.75304802-01 0, -29. 7F03 9B9E1-0 0 i2.46710aaE<-G4 0. 

0 . 


‘•t: 


P2 


FT 


SR 


SF 


AA 


B1.4199705E+03 
22.B237476EF04 
22. 9257476E+04 


0 . 

0 . 

0 . 


19,155318QE-f03 45. 905 a 5 BBE-02-15. 0528 3a2E«’D3 13.71D497D£4'0Q- 
59. 51132.65E+D3-31. 8477 173E -01-58. 4677772 E+0 3 3B , 3716D99E*DD 
59.5il3265£+D3-3l, B477173E-0 1-58. 4677772EFD 5 3B ,3716Dg9E+00 


0824G77E-01 


a7,7i96938E-D2 

0 . 


FC2 

'55.8924525E4Q2 

24,6329973|*02 

24.63299T3E402 


SIX DEGREES OF FREEOOK FLIGHT PATH STUDY 

generalized computer program 


IMOSOF 2 


CASE LROLL 


KUVP VGPT 


FTRK 


33. EOOaODqL-'DP 
62,Eiil2Sn3E-0'_ 
62,6i-12SHbE-tl'' 

Sf>2 

-13eQflOt.73d;L*Oa 

3D.16c(!i77:-ni- 

3O.l6tD07rE-ai- 


H3,4l)3c73<.t+no-5r ,tf.7177nq,*Q2 0, 

J7.D:iillt.2-l-ni“37.29i.S ETOE-Di C. 
37.655m.2i-00-3 7.2'5ifQ9'Hl£-Ol 0. 

SOI S 

63. DES'juTrL-ni 32t35v2 371F.-n2 0, 

-?i..l3t729Gjr-n2 lA.S2A3213t-Dl D, 
•2i*.i31729'<E-a2 1 4. 5Pti3 21 3E-D1 0. 


FTfiA FTRB 

-30.20 34 95EE't'OZ 0. 

F2M LH 

*13,3rS7'*25E+D4 0. 

VPCS 

3B.74a99DaEt02 

TFFS 

a. a. 


FT PC 

-l3.417797iE+04 

HK 

17,2ie7666E+D4 


Q. 


FTRY 


S2D2 


HTX 


NM 


STAGE 1 


PAGE 


FTRZ 


173 

HA 


-IS.OTBPlTDt+QS-Aa.aaaStTGEtPZ 0, 
-Ig.GnEAACEtns-sT.sgouonze-oi o. 
-5g,&lR2J|4fcEt0 3-37.S'i}qi)00TE-Dl 0, 


.2D1 


S2 


HB 


OHETDl 


QOELTA 

94.0724 - .6E-I3 
12.3337”,5E-D2 
12.3337345E-02 

OMET 


0. 

0. 

a. 


0 . 

D. 

D. 


-20,156“D33E+02-21.52n09“lE+01 

-4B.1923D3E£-B2-23.651c^.7l£+0l 

-4fl.l9230a5E-02^2B.65i6473E+Dl 


IfTY KTZ 

16.799284DEt04 D, 


FXH 

-3D.2H3495fiE+02 


FYH 


Til) 


X02T 

YDIT 


SACl 

32.456446&E-03 2fl. giTiggSE-OS-ll . 535 779BE-0 2 
FLEX 

POINT XD2F 

XDIT YDIF 

lO.aOOOQDOE-01 0. 

Za.9fl51893E*01 0. 

2Q.a0Q00DDE”Dl 0. 

2B.949bl35Ei'Dl 0. 

30.00000002- 01 0. 

2fl.-a767223EtlH 0. 

40.00000002- 01 .0, 

2S.9B51B93E4-01 0. 


Y02F 

ZDlF 


YD2T 

7D1T 


72.&a84394E"D4 0. 


Z02F 

XOUF 


Z02T 

YOQF 


XDIF 
ZD OF 


-3 4.2 554 57GE-01 0 . 0 . 24.6G56369E4-Oa-10.BS67416E+oa B. 

0, -52.27B3315E-03 12. 5544fl23E+IMI 0, 0. -35. 83491462-05 

-29. lB2545fiE-ai 0. 0. 28. 514445BE-0 1-31. 7110 637E+0D 0. 

0. -lB,63g2B2BE-B3 11. 1827179E+0 0 ^0., ^ , 0. , „„-12.7D64017E-05 

-13.1644367E-Q1 0. 0. -59. 7117419E-01-35, 3551D7flE+00 0. 

0 , 21.20B1&3GE-03 41 . 826 E 610 E -0 1 0 ,„_ ^ 0 . _ 16.4e443B3E-0S 

-84.02697a9E-D2 0. 0. 2D , 5555 lD5EtOO-46. 20 B1BD5E-01 0, 

0. -5?,57l4B73E-03-i3,70l6259E-ai 0. 0, -35. 90421S9E-05 


ISS = t 


LANDING ROLL 

ILR =1 ICS = 0 ISS = 1 


F-40 


SI)C DEGREES OF FREEDOH FLIGHT PATH STUOV 

generalized computer program 


INOSDF 2 


CASE LROLL 


STAGE 1 


PAGE 


17 '» 


AUTS 

TI 

l/.lSOQOaOE-02 

OELQN 

3D,2g96Q7lE-Ql 


INTEG STN, 
iNTtG RTN. 
INTEG RTN. 


TR 

19.250 BOOOE-01 

PITCH AUTOPILOT 

ALPHAE ALPHDI ALPDOl ALPHET DELODE 

21.1igaS52E-a2-i0.1AZAa9DE+0Q 0. 21.1.V9a652E-D2 60. DO 00 DDO E-Ol 

HT = 1. QacaODGOE-DS 

HT = 1. aaooaaaa£-03 

HT = 1. OOOQQaOQE-03 


2SDF 

2l,O950D0BE-01 

0 . 

2a,2AJ6l96E-D2 

0. 

0 . 

LGEAR 

DELTA 

10,flQ9da<*3E-02 
12.277825 7E-02 
12.277825 7E-02 


21.0JGnaD0i-ai 51.606g3A9E*01 0. 69,a372602E-01 28 , 9a3D12aE*Dl 0. A0.2A2D695E-D1 

lS.3tj7£tt6.Dc’02 0, 25 . 963563aE-02 28 , 9358 QELEfOl 99. 63 12685E*0 D 28, gB57926E+81 0. 

79.5-j 9<*1Q5E'02 0 . -10 . 0 c7A9iAE+DD 0, -55 . 82749758-03 D, 73.96553858-02 

D. -21.1762258E-B1 0. -29. 8966 ID OE+OD 12. 4671000 EtOA 0. 0. 

0. 


HUVP 

33.&aDaDDaE-D2 

18.1708322E-04 

18.17083228-04 

SD2 

-14.60370738+00 

19.'Jl‘i4285t-0i- 

19.01442358-01- 

FTRA 

-35.10396258+02 

FZH 

-13.E417D20E+04 


93.55324008+03 0. 

22.60910888+04 0. 

22.60910888+04 0. 

VGPT 


P2 


FTRX 


FT 


SR 


SF 


AA 


FC2 


16. 3264091E+D3-18, 735722 6E+D 0-16. 147 07D7E+D3 
59,13122888+03 19. 9a616G3E+00-5a, 7459569E+D3 
55.13122888+03 19. 98615636+00-58 . 7459559E+Q3 


36.3033343E+OQ-52.92O2B51E+O2 
14,16659566+00 16.14920128+02 
14.1B65956E+0D. 16.14920128+02 


59.05751008+00-54. 62435618+02 
10.93137978-03 ID ,7457 J38E+0 1 
1D.9313797E-03 10,745 7 63 8 8*01 

spi S 

62,2011t94E-01 9i.0n27927f-D2 
•19.53913&26-02 14.49473628-Dl 
■19,5391352E-82 14.4947362E-01 


0 . 

0. 

0 . 


0. 

0. 

0 . 


0. 


FTRU FTRC 

-13.458a867E+Q4 0. 

LM HH 

20.58686536+04 0. 


FTRY 


S2D2 


HTX 


HH 


FTR2 


HA 


-16.25724888*03-51.77393996+02 
-59.13754368+03 10. 8368193E+D1 
-59,13/54368+03 10. B368193E+DI 


0 . 

0 . 

0. 


S201 

0 . 

0 . 

0. 

IITV 

20,83770446+04 


0. 

0 . 

0 . 


S2 


HTZ 


HD 


OHETOl 


DOELTA 

10.00988488-02 
12.27792578-02 
12.27732578- 02 

□ MET 


-21. £7247496+02-24.22527188+01 
13,B9335BlE+0D-2a,6347969E+Dl 
13. 89335818+00-28, 6 34 79698+01 


FXH 

-36.10396258+02 


FYH 




SIX CEGRcES OF FBEEOOH FLIGHT CATH STUOY 
GENH3ALIZEB COMPUTER PROGHAH 

2 CASE LROLL STAGE 1 PACE 


32,A6fl30gqE”03 29.3aagD78E-a3-12.2135599E-02 0. 


?4.Z8D2727E-a<f 0. 


ID.DOQDaaOE-Dl 0. 
2S.9B30056EfGl D. 

2 D.QGaaoaoE--Di o, 

28.9i*7BDitgE + 01 ; 0. 
30tDGaooagE-Qi □. 
2a.971£5&7£<-0l 0. 

ita*osaaaoDE-Di o. 

2d.i33D01.9E+81 D. 


-as.eeo/g&qe-oi Q. O. -27.12735i7£+Da-63.722ailfl7E*D0 0. 

a. „ 2Ji.672e2 9DE-03 ll.BflS7652Ef0n D, _ „ 0 ,_^ ^ 3S, 918J(925E-1I5 

"29.99agB24£-0I 0. 0, ^ -15. 0610ZUE4-0 0-50 , 5605162E + 00 D, 

0. -lO.iteqSqtSE-Oit lH.«i671EaAE+00 0. 0, , 16.9355485E-n5 

-19.AlD66a9E-Dl 0. 0. 16, 9a335D8E+QD-l2, ttaJt7683E+00 0, 

0. -22,1339351E-0q 35 . 0059562E-01 0, D. -20,%SQ1567E-D5 

-10.3375i.t.OE-01 0., , ^ B. „ -33. 3g8310(*£+DD-58, 2164596E + 00 D, „ „ 

D. i9.1ii763ti6E-03-l8.g562442E-Dl D. 0. if2.9a6«ta2BE-nS 

LANOIHG ROLL 

ISS = 1 ILR =1 ICS = 0 IBS = 1 


17.15QOOODE-02 ig.saoDaQOE- 


OELQN ALPHAE 

30.2996t71E-Bl 21,1193852E- 


ALPHDl 

02-10. 0674914E+0Q 


PITCH AUTOPILOT 


21.119aa52E-02 Sa.aoOflODDE-Ol 


STAGE ON— INCR. DELTAl 




F-42 


SIX DEGREES OF FREEDOM FLIGHT PATH STUDY 
GENERAI-IIEp COMPUTER PROGRAM 


IHOSOP Z 


CASE LROU 


STAGE 1 


PAGE 


176 


PRINT ,05 

amaxer ■ .01 

OtLTS .01 

INDSTF . 1 
TRA 


ESOF 


2). .Q950DOOE-D1 21. 095 DH.BOt-IJl 61, 6Q693<*9E+D1 0. 69, S3726D2E-f 

!?», ^ .-18,SB76a6nE-D2 0 , 25.9635B38E-02 2B.985aD6«(E+i 

2a,2i»jei.96E-02 79.5<ta<rlD5E-l)2 D. -10. 0e7<i919E«-a0 0. 


1 2a.9B3D12SE+Dl D. 
1 99. 


Q. 

0. 


0. 

0. 


-21.ir6Z25BE-01 D. 


. _ _ aSlEOaHEFOO 28, 9a57926E+ai 
-55,827R975E-03 0 


-29.69661 0064-00 12 .AS/iaaOE+OA 0. 


LCEAR 

DELTA P 

10.aD98aA9E-02 93.5532<,Q0£4-a3 
12.2T7B257E-D2 22. 609106 8E404 
12.277B257E-D2 22, 60 91DB8E 4-Dft 


0. 

0 . 

0. 


HU VP 


VGPT 


P2 


FTRX 


FT 


SR 


SF 


AA 


<*0,242B6gSE-01 

73;9655385E-n2 

0 , 


FD2 


l6,326ADgiEF03-ia,7557226E+aQ-16.1A7n707E-4D3 SB.aDSaSAaEtDO-SE.gEBRaSlE^DH 
59,13122aaEt03 19. 966 1663E4D 0-58 . 7A59569EtD3 1 A. 166S956E4-0 0 16 .1A92D12E4-D2 
i9,9B&1663E+00-5S,“ - — 

FTRZ 


59,13122a8E4-03 


33, 600aa0Q£-02 59.057Eia0£4-D0-5A,62A3S61E+D2 
‘ ■■ ■“ T7T““ ■ 


_ . ^ _ 0 . 

13,1706322£-OA ia.9313?97E-03 18 . 7A57 fi38E4-n 1 0 . 

18. 1708322E-0** 1D.9313797E-03 10 ,7457 e38E+lJl 0, 


SD2 


SDl 


-14,6D37073E4DQ £2, 2011194£-01 91, Dfl27927E-02 0. 
l9,31442a5E-Dl-^19.5391352£-02 14,49473622-01 0, 
19.dl442B5E-01-19»5391352E-02 14.4947362E-G1 0. 


FTRA 

-35,1039£25Ei-D2 0, 

F2H 

-13.5417020E4D4 0. 

VPCS 

38 ,74 8990 0 £4- 0 2 
TFFS 

0 , . 0 « 


FTRD FTHC 

-1.3,45686672+04 0. 

UH HH 

2a,5663£53E+D4 0. 


FTRY 


S202 


HTX 


NM 


.7459S59E+D3 1 4,1665956E+DD 16,14g2012£+ 02 


HA 


-1 6. 257248 aE+fl3-51, 77393 99F+02 
-59,137543EE+03 10 , 8369 193E+01 
-59,13774366+03 10. 8368193E+D1 


S201 

0 , 

0. 

Oi 

HTY 

20.8377O44E+D4 


0. 

0, 

0. 


0. 


S2 


HTZ 


MB OOELTA 

04 lD,DDg384.8E-02 
0. 12. 27762576- 02 
0, 12.277q257£-02 

OMETOi DHET 

-21. e724749E+0 2-24.225271 8E+ 01 
13.89335616+00-23.63479692+01 
13. 89335816+0 Oi-23 . 634 79B9E+01 


FXM 

-35,10396252+02 


FYH 


0. 


F-43 


SIX OECREES OF FREEOOH FLIGHT PATri STUDY 
GENERALIZED COMPUTER PROGIiAH 


INDSDF 2 


CASE LROLL 


0. D. 

SAW 

32.<i6D3099E-0 3 29. 368907 aE-03-12*2l3S599E-0 2 
FLEX 


STAGE : 
TtlJ 

0 . 


PAGE 


177 


POINT 

XDIT 

lD.aQODaOOE -01 
aa. 983 oo 5 EE^ai 
aa.oooQaaaE-Di 
2 H. 9 »f 7 aOL 9 E*-Ql 
30 •DaaaoooE>'Di 
2B,973e567£+Dt 
AB.DQaOQOOE-Ql 
2a,983D0if9E<-Ql 


AUTS 

TI 


KD2F 

VDIF 


XD 2 T 

VDIT 


VD2F 

ZOIF 


VC2T 

201 T 


a. 

Q. 

0* 

a. 

0 . 

Q. 

0* 

Q. 


-35.66B796AE-01 0. 0. 

a. 2 tt, 672 B 290 E-fl 3 1 1 . 8 « 57652 E* 0 0 

• 29 . 99 B 9 B 2 AE'Q 1 D. Q. 

0. -10.A695913E-DA lQ.J*67150Ae+00 

•19.A106E29E-D1 D. 0. 

0. . -22.t33435lE-09 35.0059562E-01 

-H}.3375itit0£-01 0. 0. 

0 . 19 . 1 -» 7 e 346 E" 03 -ia.g 5 E 2 Ai» 2 E -01 


74.23D2727E-0A 0. 


202F 202T XDIF 

aODF TDOF ZOOF 

27. 1273517EFBO-63.7228B87E'!-OQ 0, 

D. Q. 3a.9iaA92SE>B9 

15. a61D2llE^OO-9a.ESD51E2E4-OQ 0. 

0. D. 16.9355AB5E-B5 

16.9a3350BE>aD-12.Aa<t7BB3£+OB a. 

G. Do ~2a.4Bai567E-B5 

33 . 39 a 31 Q 4 £ ^ 00 - 58 . 2 i 8 A 596 E<»(IB G. 

0. 0. 42.9B64a28E>D5 


ISS = 1 


LANDING ROLL 
ILR = 1 ICS 


= a 


res = 1 


TR 


17.150nDDB£-D2 19.38OOQO0E-D1 

DELON ALPMAE ALPKDl 

3G.299aa71E-QL 21.I19BS52E’'02-10.aG74914E4'BG 


PITCH AUTOPILOT 

ALPCQl ALPhET DELODE 

21.1i9a852E-02 60 . OQC BO DOE-Dl 


INTEG 

RTN. 

HT - 

i.aaQflOQaoE-03 

INTEG 

RTN. 

HT = 

1. 0DaoaBQ0E-B3 

INTEG 

RTN. 

HT = 

1. aoaBoaQDE-B3 

INTEG 

RTN. 

HT = 

1, aaDOQaoD£-a3 

INTEG 

RTN. 

HT = 

1. 0Oa0D0DQ£-03 


2SOF 

21.5950D0DE-01 21. S9500 QOt-Ol 83. 0559132E4B1 
a. - 17.151t,415E-a2 D. 

38.5446397E-Q2 30 .451t3ai£-a2 “ 

0 . B. 

0 . 0 . 


0. 69.6G77i5AE-rii gd. 97a3395Etlll G. 

25.9636575E-02 28.9747 h37E+Qi |g.755164lE<-QD 23.9747231E+01 


0, -g6.ia39149E-Dl 0, -76.2189912E-Q3 

-15. B373746E-01 0. -31. 12597GlEi'0 0 12. 4S710 DB E^04 


0 . 

B. 


15.399466QE-01 

0 . 

22 .a 2 gB 7 ngE -02 

0. 


O O 

a 
o ■ 


c: 

'Z-. 
r '»L 

^4 


LG EAR 


*n 

I 

45> 


SIX oecRtes of freidoh flight path stOdv 
generalized computer program 


DELTA 


INDSQF 3 
P2 


CASE LROLL 
FT 


l*.,2S3023e£>fl2 19.5g203l5E+0i. 
lP.2a76363E-B2 22. IHi^9ba2E*BA 
l2.2a7fi369S“02 22. fl*,it‘5&a2£ta't 


Huyp 


VGPT 


FTRX 


SOP 


SCI 


FTftA 


FTRS 


FTPC 


•fi2.2a36i991EtQl 0. 

FZH LH 

-I't.'iitAiBitEtat) a. 

VPCS 

3O.7Ati990DE+02 

TFFS 

0. 0. 


STAGE 1 
SR 


PACE 


178 

SF 


AA 


FC2 


2A.9i«e29Q5£*03-3Q. iafl5993Et00 
S9.2Q37DflflEf03 22. 397A 930E<-Q 0 
59. 20370(mc*a3 22.3979930E*00 


58.32i*9a&3£-0 3 35, 0 7863 B6E-02-1A . 5i.78263E+02 
5l,3(|..28a3e-05 30,8oB12i*5E-04 3 D . 37.,3 AO OE+0 0 
51,30A2S03e-g 5 30. BSO 12 ASE-OA 3 0 . 37A3 AB BE+O B 


-63. 1AQ1a 91£<-DB AH.2 + 5A54DE-01 1 1 . 9895 0 Q 3E-0 1 
95,2l2646C£-Dl-7A.A0Bn396£-DJ lA. A1 42 297E-Q 1 
95.2t2cA£Bt-Dl-7A,AllBB3q6£-D3 I A , 41 A2297E-0 I 


'2A.9521AO9E+O3-77.r8a5192e-O2-31.837A7l5E<-02 
•50. 67flfl961E+03 19.2975162E+BD 23,A1A6977£* 01 
•5B,67a«961E+D3 19.2975162E+BD 23. A1A5977E* B1 


B. 

0. 

0. 


0 . 

D. 

0 . 


-lA.335g716EfBA 0, 

MM 

53. 676QC7AEFaA 0. 


FTRV 


S2D2 


HTX 


NH 


FTR2 


MA 


-2<i, 9A269ggE + 03-l3. l7lA(150E+02 

-59. 2aA299'lE+03 

-5g.28A2999£*03 


3D.62aB8 35Etl)tl 
50.&2S6835E*'0Q 


0 . 

D. 

0 . 


8. 

0 . 

0. 


S2D1 


MTV 


B. 

0. 

D. 


S2 


KTZ 


Hfi 


ohetdi 


□DELTA 

,.c53B236E-02 
^ i.2B76369E-n2 
12.2876369E-a2 

QMET 




-SA. 8aoe542E«-fll-3t,aA69019E+Dl 
3g.2675A29E-Bl-2a.6331DbOE+ 01 
39.2675A29E-01-28.633t063Et01 


53.2655257EFDA 0. 


FXH 

-B2.2836951E+01 D. 


FyH 


0 . 0 . 

SACl 

32.474371 7E-D 3 3l.2536629E-fl3-l 4, 711 5 522E-02 

FLEX 

POINT 
XOIT 

iD.aBoonDOE-Di a. 

2a,97A3323E+Bl 0. 

ZQ.BOOQDOQl-DI 0, 

2ti.9AlAr5^nE^Ql D. 

3D.BaaQODBE-Ql D. 


a. 


X02F X02T VD2F 

TOIF YOIT ZDIF 

-27.A612D1SE-B1 D. 


T(I) 




Y02T 

ZOIT 


79.64574e5E-04 Q» 


202F 

XDDF 


Z02T 

YDDF 


XOIF 

ZDDF 


“4 f • 401 cm 3t** Ji u. 0* 

0. -76;9274B55E-Q3 68,211 A3B8E-01 

-15,2787a01E-01 D. D, 

8* -loisDa2732£-03 75. • 

-12.3a3aE30E-Bl 0, 0. 


-26, 21675Q8E+aD-73. 02B5785E+00 

0, D 


0 . 


II, u. -ia*29a3ig0EF0Q-62.3622625E-i-D0 

a; ■ ■ : . : -10.SDa2732£-03 75.A6870iAE-£ll " " ' ' 


B . 0 . 

20. 3211674E+Oa-97,767D605E-Bl 


3a,9ia23B7E-05 

lfl!ni936l7E-n5 


•rt 

E 

cn 


SIX 


DlGR^|S 0F'FRE|D0M.F light path stuot 


INOSDF 2 


iRALiZEO COHPOTEIf PROGRAM 
CASE LROLL STAGE 1 


PAGE 


179 


za.sBsaaiOEtQi 

ttQiDaQDaooE-ai 

2d.9K33Z7E«-01 


AUTS 

TI 

17,1500DQt)£-a2 


0. 

a. 

a. 


G. 1S.Z9&9174E-03 ID. &Q3Sa93E~01 0. 0, >21. 9Bl»Z279E>a5 

•S A.lB2<»2t»iE-D2 0. D. -3D . 9G012GlEt'aD-30. eOSGlAGE-t^DD 0. 

Q, -30.aQi|32BDE-D3-‘ta.36bl411E-01 0. 0. 39, 9fii«G651E- 05 


ISS = 


LANOIMG RCLL 
ILR = 1 ICS 


IBS = 1 


TR 

19,ssa GQQOE-01 


DELON ALPHAS ALPHDl 

3D,2996071E-01 2l.lig8a52E-a2-96,ia39149E-01 


0 , 


PITCH AUTOPILOT 

ALPCOl ALPHET DELOOE 

21.il9aa52E-02 SD,OOODOOOE-Ol 


ai.flEZSOQQt-Ol &3,8ai9E25£+01 0. 6 9. S67145LE-D1 23, 9699D16E+D1 G, 30,lfl86577E-02 

•L5,90DG<.t0fc-02 G. 2S , 9<<9329QE-a2 28.96991732+01 99. 72192a6E + 0 D 28.969B918E+01 G, 

59. 7D&1765E-03 G. -9A . 3565651E-D 1 D. -76. G 714697 E-0 3 0. -16.3662593E-D3 

0, -21.4311G32E-01 0. . -33. 7755465E+ DO 12. 4671 QQ0E+D4 G. D. 

D. 


FT 


IHTEG RTN. HT = 1 . DOOODO DDE- 03 

INTcG RTH, HT = 1. ODDOGODOE-DS 

TIRE DEFLECriDM EXCEEDED 
INTEG RTK. HT = 1 . 000000 OOE-O 3 

2S0F 

21. 35250006-01 

D. 

3a.4637E72E-02 

0. 

0, 

LGEAR 
DELTA 

iq,aS9S991c-D2 
12.2823c57E-D2 
12.2825657E-02 

HUVP 

B5.4D53381E-D3 
6a.392a741E-D5 
58.a92074lE-05 

SC2 

-53. 625666 6E+00 
-56.E379931E-D1- 
-g^.9J7g93l£-0l- 

FTRA 


DELTA ID = 1.9S69599E-Q1 


FTRX 


P P2 

32.1595919E+04 0. 

21,9lfl2934E+04 Q. 

21.9ia2934E+04 0. 

VGPT 

51.372 7757E-02-U.7159221E+02 0, 

35, 427E912E-04 34. B46317aE+D0 0. 

35.427S912E-04 34.a46317BE+DD 0, 

SOI S 

30.96458706-01 1 3. 026260 2E-0 1 0. 

■86.921 eb-.3t-04 14,39556456-01 0. 

t 36. 92166436-04 i 4. 395S645E-0 1 0. 


SR 


SF 


AA 


FC2 


37. 1 3B4926E +03-26, 329a921E+a 0-37. 1390942E+03-12.1775496E-I) 2-13, 1146395E+D2 
S9.1697989E+03 |3.727934DE-01-5B,6E57646E+03 21,10740636+00 31. 95g2393E-01 
59,16979896+03 53. 727934DE-01- 58, 5957646 E+03 21 . ia74D63ct0 0 3I.9592393E-D1 


FTRB 


FTRC 


FTRT 


S2D2 


HTX 


FTR2 


HA 


.37.1392736E+03“26,9363656E+02 
-59.16979216+03 35, 13907 52E +08 
-5g.l697921E+D3 35, 1393752E+00 


0. 

0. 

0, 


0 . 

0. 

0. 


S2D1 


HTY 


C. 
0 . 

D. 


S2 


MTZ 


HB 


OHETDl 


DOELTA 

19.6695991E-D2 

12.232S657E-D2 

12.2B25657E-02 

OMET 


-11.2234a56E+D2-33,9386571E+Dl 
45.051122D£-D1-2B,6342S29E+01 
45. 0511220E-Dl-2a.6342a2qE+01 


FXH 


FYH 


■“i 'J ^ 

tJ 0 

O 

O 

■w*Pi 

«0 IS 

s ?? 

r' Jtr-J 

fis’ 


“TJ 

I 

o% 


•< 3 i.>t 6 eiiz 3 e 4 ' 0 Z 0 . 

FZH LH 

-15, £3i|636aE*-0)* Q. 

VPCS 

3il,7<+t59B0E+02 

TFFS 

a. a. 


SIX OEGREES of F*iEtDOH FLIGHT ?ATK STUDY 

geheralizco computer PROLRAH 


INOSOF 2 


-15.5i,r7965E<-0«» 

HH 

95,3256969t+0i* 


CASE LROLL 

Q, 


NH 


STAGE 1 PAGE 
9»,. 5231Q37EtD<» D, 


180 


- 31 ,AG 61123 E ^82 B. 


Till 


aACl 

32.<(8605«i'*E-a3 

FLEX 

POINT 

XQIT 

13*BC(!OnQOE-9i 

Za. 9 o‘jfl 97 aE-*Ql 

Eo.naaccQfiE-oi 

E9.9394237E+ai 
SO.ODDOQOOE-Gl 
29,9616009E+D1 
jfO.aaoaoaoE-Qi 
sa. 9e-aras6i£^-ai 


AUTS 

TI 

17,1500DQDE-02 

OELQH 

3 (J, 2 g 56071 £-ai 


32, 242 D 975E-03-1 5. 934730 7E-0 2 0 , 


X02F 

YOtr 


X02T 

YQIT 


Y02F 

ZDIF 


a. 

0 , 

0 . 

0 . 

D. 

D. 

G. 

a. 


0 . 


YD2T 

701T 


ai. 9044 l 4 flE~O 4 0 , 


ZD2F 

XDOF 


2D2T 

YDDF 


XDIF 

ZDOF 


-3i,9617414£-01 „ “i5*5B65357E+00-BO. Q713732E+00 0. 

n,ic 7Q.O597a01)£-0l D, 0, 23,S70134!JE-05 

-12.133hD34E-D1 0, 0 , -13, 85D3994E-01-57. 23692D7E+ljn B. 

. S’cen'iirnn,- "39, 91296£SE”D3 58,4!)<r4319E-Dl 0, D. lQlD7184a4E-a5 

-17.6653599E-01 , , . . , . 38, 90 7Q ar2E-ai-20,1154O39E+(lO 0, 

<«r,6987l26E“IJ3-lB, l7fll43£E*’02 0. fl, -12* a593265E“B5 

-12,982a25flE-Dl 0, 0, -17,15O3523E*OQ-3O,624676DE+0Q 0, 

a. -a5.636ai20E-03-49,24952t9E-01 0. 0* 3el2730666E-05 


ISS = 1 


LANDING ROLL 
ILR = 1 


ICS = 0 


IDS - 1 


TR 

20,137SOOOE-D1 

ALPHAE ALPHDl 

21 , 1198 a 52 £-a 2 - 94 , 356 B£ 51 E-fll 


Q. 


PITCH AUTCP.CLCT 

ALPDQl ALPHET OELODE 

21,119Q852£-02 30*OOOODQ{)E-Ol 




APPENDIX G 


AIRPLANE B FLEXIBLE BODY EXAMPLE 4 



f.Ul-iC.'t 

(MIMtU 

fiimfti 



C5 

1 

W 


INDAf T 

ATABbJ 

INDAIC 

ftTAniu 

INDAll 

ATABil 

INDAi-2 

ATABiS 

IMDA15 

ATABiS 

INDA1.6 

ATAUiB 

IN0A51 

ATABtil 

IMDAB2 

ATAB&Z 

IN0A63 

ATAB53 

IN DA 5 6 

ATABB6 

IN DA 5 7 

ATAB57 

REH 

INDTFF 

LNDTSO 

IT13X 

TTAB13 

TTAGIO 

TTABIC 

TTABlti 

TTABIJ 

TTABIO 

TTARIC 

TT ABir: 

T7AB13 

TTA310 

ITIOH 

REM ^ 

NSTRUT 

MASS 

RX 

RY 

RZ 

thetad 

ERDEG 
RGR 
NT IRES 
RZERO 
M 

DELTAM 

RUT 

IFO 

AI 

FTABC-2 

ftab:-3 

MOMENT 

MB 

RF 

VZ 

PZERO 

V2ER0 

A 


3..A;2^B7Be-3t8,BB3l6bitE-4 

4.l!lBBlE-Zjii.i>. 4itE-2 
-3.B7ii3ZlE-2t-3.B65E349E-2 
|.745E448£-2, 3.7B45668E-2 
1.472:2r9£-3,1.235431£E“3 
-1.72SE-2,-i,45t-2 

4 

1. 25” "<tj5 • JE-B 
7.35l6484E"5,1.7:2797ZE-3 
-5.21 h 7852E-4,1. u23892flE-3 

4 

-3.136663 lE-4, 1. 83 65£68E-5 
1 

a.7E-3,7. 34181821-3 

2. uE-6r3.6363636E-5 
BCD 3C.NGINE THRUST DATA 

3 


-2.T-l»£i~l*»~»5t3.ti5ilijli5n2« 
Cl I * If • ^ j. 

C »f yOcy’JtfM* 

yJ* 


W « 

c . 

9 


13 

14 
19 
23 
28 
32 
37 
41 
46 


BCD SLANGING GEAR DATA 

4,94j: Oil 27.19587,27.19567 
35, ‘,333,^2. B,3e£7,-2.63 6o7 
i: .,-8. 333 3, + 8,3 3o3 
l.k'j67,.5J95B3,, 5 19533 

C t 7 . ■ y • 

^ • 

l! utt??! 167, 1.1 5125 » 1.13125 
, 554167,, 6 JA147,. 6541 |7 
,19333 3,, 19 58333,, 19563333 
1.5E+3 

1. 3ij4533E+5,3.0i292 86Et-5,3.81292fl6E-i-5 
i. 21122 57,^.412391,1. 412391 

6, 3. -•7,, 33 6, .1, ,336, *4j .336,1,, . 336, ICC. ,,336 

1 ■ 2,.: • 6 , 2 .6 

8792, fa. 3792 

Q « 

3523J, ,4032;.,4.32O. , , 
t. 1614583,. 4716435, .4716436 
* 1U41 6 6, . 267*i 611, • 2 6 7<3 611 


% 

^ % 




C 3 

I 


b &7 

H*+i, ?£. 

i 

Ut » 1 . ‘Dbfs? 

ijb. ?ai»i 

4. ^3£ + 4i-+ 

Xv'^S^yl.VU 

BCD 4FL£Xl>iLE 
i 

4 . 

&D « 6617 ^7 
15.ISB,16 

«.M dT“«iLt 

“n r 6 If 

g*»-r*|“**l 

L* I 

5 • t « • t * -4 
4 

^ • 9 4 » > u « f 

L«fJ»9w*y 

L •y 

4 cC» 36 (> 7 «j 
-::* ti 5867 , 
BCD 3PLUT TAP 


'* E ' 

5 oI?bn 443 , 92 , 443 . 92 * 443 . 92 » 443 . 92 t 443.92 


j 6 *frfij 4 l 23 E:+ 4 » 4.2 3 £+ 4 , 4 . 23 E+ 4 , 4 . 23 t +4 
» 23E + 4 

4 j.,lc 6 b 7 *.Cujl 6 D 67 
6 tj 7 j i. 556 ? 

AIRFRAME DATA 


9.495 7i 7 j. 6341, 111,1131 

•ii's \n n^Q AT toe. 


^ J ^ iS* W I- V • 

■ ,”*&,u3«* 3 • 

A4L‘,v.,~3.J3hE-5, 3, 


• , . . t 33 , V&33, £■ * ,1 1 91 6S7 

3, 3333, a5«99o3f "3 2,33 33 , u • , » • 

!T P» a T' A 


E DATA 


BCO JAUTOPILOT DATA 
BCD 3 A. ENGINE DATA 
1 
E 

-• 55,- ■ 55 

-14. Ibb7, 14.1667 

BCD pI'jp.AG CHUTE DATA 

^244 

16 . 5 , 

- 3 ,b 25 

“ 2,41667 

SCO 5 C. PHASE 6 EGIN-TERHINATE 
12.25 

ii 7-96 

3 i 

j 

0 . 

C 

1. , . 

3 ^ w (j , 

12. 

C , 

BCD 4 G, HOL'J MANEUVER DATA 
11.5 

u • 

INT 1,1 


OJE POOR QUALITY 



£D 

! 

oi 




^ • t • 

L • ^ j • 

40, 3f^AKE AUTOPILOT DATA 

.1 


1 1 ^ , t C « 

>I“cONfRQL RtSPOMSE DATA 

I E j 

..5 


U IMITIALI2ATI0N 


riJiL/a 
I 5 6-* 7 a 
,iib47a 


ITAGIMG DATA 
uGEARS INTO PROGRAM 


4rJ. SMOOTH IMPACT STAGE 
aDDELTlG0ELT2DDELT3 
-» jb, .b 

, V 2 

• j >J , 3 

ITIHES 

.5 

7.35l646HE-3.a..7:-27g7 2£-3 
-b.il47B32t-4,l. .23892aE-2 
-a , 1 3&a E31E-4 » 1 . Cl 652b6E-5 

I# t 9 

Ic I 'Efficient ahaxer stage 

40ELTA1LELTA2DELTA3 


ifUaSMOOTH IHPACT STAGE 
1D0£LT1 


* - y 

Sl^^^IffICIENT AHAXcR stage 



BCD lUELTAl 

INDSTF 

TRA 


5IK DEGREES OF FREEDOH FLIGHT PATH STUDY 
GEKERALIZED COHPUTER PROGRAM 

INDSDF 2 CASE LROLL STAGE 1 PAGE 7 

A. GEARS INTO PROGRAH 

INITIAL PRINT OUT FOR VPCS 
XCGRF AREFF DIRFF 02RFF 

IG.OSDQDOOEfaZ 37. 700.0 GC QE+OD SG.7aOODOQE«'DO 



PRINT CODES 

tOENUFYING TIME HISTORY 

ZSDF 




TIME 

TINES 

XG77F 

YG77F 

PI77R 

0I77R 

RI77R 

AMACH 

ZG77Ft 

ALPHO 

BETAD 

ALPHDl 

PSIPD 

PHIPO 

AX77F 

AV77F 

FCY 

FCZ 


VPCS 




AMASS 




TFFS 




HT 

MT 



SACl 




CAVAH 

CA 

CM 

cv 


HGC7F 
VA77F 
DETADl 
AZ77F • 


CL 


U777F 

OYNPP 

GAK7D 

HTR7P 


CM 


V777F 

XG77F1 

SIG70 

FOC 


H777F 

VG77F1 

TH7PD 

FCX 


CNN 


fl 

I 

r 


SIX DEGREES OF FREEDOM FLIGHT FATH STUDY 
GENERALIZED COMPUTER PROGRAM 


INDSOP Z 


CASE LROLL 


STAGE 1 


PAGE 


ZSOF 

8* S‘ S* 

5g!939Z281E-Dl ll!<ig999S££»aO o‘ 

0. ' 0. 57*Z«t59BSlE»Ql 

D« a. 

YPCS 

3a.7A899a0E+02 

TFF^ 

D. 0. ■ 


z8;5337670£-02 IsI 8§20?S8lt8i Z?l61S999flE+Bl 


S* -il.6059853E-ai 

■31,6515539E*0D lR.A671DaQE+0A 


n: 


cr> 

I 

U3 


B. 0. 

SACl 

Z9.77'^S819E-03-2fl.87i«9933£-D3 G8. 97FD 5G9E~02 0. 


Auts 

ALP0E3 PHIDES 

ll*508QDaaE>DB D. 


TTD 


DELQN ALPHAE ALPHDl 

Z 6 .a 54 A 76 DE-Dl-lit. 0 D 2 A 531 E-a 7 0 * 

INTEG RTN. HT = 1» OQOOaaOBE'>D3 

ZSDF 

D • D » Da 

3-1 Q a 0 a ‘ 

59,9992Z81£>D1 11a A9999a6£«0a 0. 


Oa 

Da 

VPCS 

3A.7A899a0E+0Z 


Tin 

0. 

FLARE 


15.3ZB167DE-Q3 0> 


0» 


PITCH AUTOPILOT 

ALPpOl ALPHET DELQDE 

-lAaODZA531E-D7 Z6a B5A4760 E-Dl 


90al«2.9a3£-OZ G. 


Ba lOaDOODOODE+DO 29.0Z7A0AZE4-Q1 0., 99. 

Z6.5337670E~0Z Z9.e2ZQ7&DE+ai IDa A252977E+D1 29.E15999DE^fll D. 
Da D. -U.6059853E-D1 D. IB. 


-ZB, 33DZ7Q9EfQ8 IZ. AB710D0E>a4 Da 


D969iZBE4^ BD 
339398BE+nn 


05691Z6E+0a 

3393988EF0Q 


01! POOR QUALSriS 


ORIGINAL PAGE IS 
OF POOR QUALITY 




TFFS 


0 , 


SIX DEGREES OF FREEDOM FLIGHT PATH STUDY 
GENERA LITED COMPUTER program 


INDSDF 2 


case LROLL 


stage 1 


PAGE 


Q ■ Q « 

SACl 

29.7TA5Big£-D3-ZB.a7‘49533E>03 60.9T5D569£‘'DZ Q. 

AUTS 

ALPOES PRIDES TTD 

iitEOOOoaaE^.ao o. o. 

PITCH AUTOPILOT 

DELQR ALPHAE ALPHDl ALPDDt ALPHET DELQOE 

27,56DrZDBE-ni-lA^,lJ02*t531E-D7 B, 0, -14.00Z'>S31E-07 27.550720flE-ai 

STAGE ON— DECRt HR 


TII) 

0. 15.3Zai670E^03 B. 

FLARE 



X. 




a 

t 

c 


CD 

I 


SIX DEGREES OF FREEDDH FLIGHT PATH STUDY 
GEHERALIZEO COKPUTER PRDGRAH 


INDSPF 2 


CASE LROLL 


STAGE 1 


PAGE 


10 


IHOLC -1 

REH BCD AB. SMOOTH IMPACT STAGE 
AINCRS BCD 30DHLT1DDELTEQ0ELT3 
STEST . -.D3,-.B9,-.05 
TRA 


ZSDF 


.55I999Z2B1E-I1 

aw, 

Q;> 

0. 

11. 

0. 

D. 

A9999aBE4-aa 

0. 

D. 

a. 

90. 

1A22983E-02 

a. 

2G. 

a. 

0. 

5337670E- 

lo.aoaQOoaEi-BD za.ozrAoAZEtoi 
C2 Z9«G2Z07GOE^D1 1D.AZ52977E>D1 
Q. -11.G059B53E-1J1 

-2&.33027Q9E-i-Da lZ«AG71DDDE+ai| 

0. 

29.6159990E491 

0. 

0. 

S9.1I5G9126E+IB 

ig*33939BBE+IB 

0. 

LGEAR 










DELTA 


p 


P2 


FT 

SR SF 

AA 

FC2 

0. 

Q. 

a. 

35. 

^D« 

AO. 

2SQaQDQE+a3 

32aaoaa£4-03 

szaoDooEtas 

0. 

0. 

0. 


D. 

S' 

0. 


31,971331DE-Ill-3B.95ii9765EH12-ra.B562277£t81 
5(».3315 280£-Bl-lD,77g9996E+EI3-3g,e383699E+01 
5A.9315 2a0E-ai-lB.779999GE4^D3-39.G3B3699ET-Bl 

fl. 

a. 

D« 

MUtfP 


VGPT 


FTRX 


FTRY 

FTRZ HA 

HD 

ODELTA 

33.GDQ0a0DE-D2 

33„GDQDQIiaE->a2 

SJ.GODHaOOE-OZ 

29. 

29. 

29. 

616999DEFD1 

&15q99DE*01 

BI59990EFO1 

0. 

S' 

0. 


a. 

S' 

0. 


-0* 0, 

-n, C. 

-D. 0. 

0. -79,689515AE-D1 
0, -iQ.soHGezsE-ai 
0. -1D.9C9GB26E-Q1 

SD2 


SDl 


5 


S2DZ 

S2D1 S2 

OHETDl 

OHET 

Q. 

0. 

D. 

0. 

Q. 

0. 


D. 

s* 

D. 


S' 

0. 

0. 


D. Di 

Q. a. 

a. D. 

D. 

s* 

B. 

0. 

0. 

0. 

FTRA 


FTRB 


FTRG 


HTX 

UTY HTZ 

FXH 

FYH 

a. 

0. 


0. 


0. 


0. D. 

a. 

0. 

FZK 


LH 


HH 


HH 




0. 

0. 


D. 


0. 





VPCS 










3B.7AS990aE4-e2 










TFFS 










0« 

0. 










2 ^ 

•o 

o % 
a vi 
r> 
(O ^ 

»= *i 

1: ' If . 




V) 


SIX DEGRSES OF FREEDOH FLIGHT PATH STUDT 
GENERALIZEB COMPUTER PROGRAM 


IMDSOF Z 


CASE LROLL 


STAGE 1 


PAGE 


H 


T»I) 


cr> 

j 


iNi 


SACi 

£9.7745S19E-a3-2e.S7A9S33£*a3 60. 9750569E-QZ 
'! FLEX 


X02F 

yoiF 


; POINT 
1 XfllT 

lS.OOOaDODE-01 0. 
Z9.D274a42£'l-01 □. 

Za.OQODDODc-Dl 0. 
Z9.0274a4Z£f0t Q. 
30.0aDaQQDE-Dl 0. 
29.0274D4ZE+01 0. 

:4D.QQaD0DD£~al Q. 
Z9.aZ7404ZE>01 D, 


V. AUTS 

ALPDES PHIOES 

ll.SDODOapEtflQ 0. 


OELQN 

27, 533922 «iE- 


AlPHAE 

01-1A.0029531E-07 


ALPHDl 


IN TEG 

RTN. 


— . 

a. OirOBOOSOE-DA 

iNies 

RTN. 


l.SDDBBOaaE-DX 

XNTEG 

RTN. 

RTN, 

HT 

:c 

1.60000000E-D3 

INT£G 

NT 

it 

1, 600000 D0E-'D3 

INTEG 

RTN. 

HT 

— 

1.600BOaOOE«03 

INTEG 

RTN, 

HT 

s 

i.&oaDaDaBE«B3 

INTEC 

RTN. 

HT 

St 

1.6aaaODDBE-D3 

INTEG 

RTN. 

HT 

S’ 

l.eOODQODQE-BS 

INTEG 

RTN. 

. HT 

X 

1.6aDaBBB0£-D3 

INTEG 

RTN. 

HT 

X 

l.GQDBBBOaE-DS 

INTEG 

RTN. 

HT 

tt 

UBODBOOnOE-QX 

INTEG 

RTN, 

HT 

s 

1. GOODBDBBExaj 

INTEG 

RTN, 

HT 

s 

i.6oaQdBaa£-03 

INTEG 

RTN. 

HT 

= 

li6BaOBOOOE-B3 

INTETk 

RTN. , 

HT 

X 

i.GoaBQoaoE-aj 

INTEG 

RTN. 

HT 

X 

1.6DQ01IBOOE-03 

INTEG 

RTN, 

HT 

= 

1.6DD0aa0QE-03 


15.32«167BE-D3 0. 


XDZr 

TDIT 

90.129 9752E-02 

0, 

la,173BBa8E-01 

0. 

93,Z366D9AE-nZ 

9d;iz70 639E-D2 

0 . 


TTD 


Y02F 

ZOIF 


0* 

k 

0 . 
0 . 
0. 
□ . 
0. 


VD2T 

ZDIT 

D. 

59.D569t26E+0D 

59ra5691ZGE-»ao 

0 . 

59.G56912EE+0D 

59l05b9i26Ef00 

FLARE 


ZD2F 

XDOF 


ZD2T 

YOOF 


XOIF 

ZOOF 


•2a,9l356A6E*00 t. 

0. -22.B050A5AE->aA 

-2«.A5A<i2D8E*ll0 5. 

.0. , -l3.3i3B408E-fl% 

-ze.isaitniiE+DD a. 

0. 15.iaG9517E-0% 

-ZA.37Z6223E+D0 0. 

0. ^25.16ia033E-0A 


PITCH AUTOPILOT 

ALPOOl ALPHET DELQDE 

0. -19.aD24531£>or 27.S3a922AE-ai 



SIX DEGREES OF FREEDOM FLIGHT PATH STUDY 
GENERALIZED COMPUTER PROGRAM 

IHD5DF 2 CASE LROLL STAGE i PAGE 12 


INTEG 

rtn. 

HT 

M 

l.GOaQDOGa E-03 

INTEG 

RTN. 

HT 


l.&OQQOQ QQ E-03 

INTEG 

RTN, 

HT 

3 

1.60DD00QaE-D-3 

INTEG 

RTN. 

HT 

X 

l.bOQODIIOOE~a3 

INTEG 

RTN. 

HT 

K 

l.BDDDDOQOE-aB 

INTEG 

RTN. 

HT 

= 

liGQnDilOQllE-113 

INTEG 

RTN, 

HT 

■ s 

1.6D0DDDB0E-D3 

INTEG 

RTN. 

HT 

a 

l.GOBnOQOOE?^D3 

INTEG 

RTN. 

HT 

= 

l.bOQODDIHIE-n3 

INTEG 

RTN. 

HI 

s 

l.SQ0DDaBaE-D3 

INTEG 

RTN. 

HT 

“ 

l.BDODOQaDE-D3 

INTEG 

RTN, 

HT 

X 

l.oDDOQOQOE-113 

IKIEG 

RTNg 

HT 

X 

1,6DDD0DQ0E-D3 

INTEG 

RTN. 

HT 

X 

l«Ga0DD0DQE-D3 

INTEG 

RTN. 

HT 

X 

l.£BOOf)OOOE-Q3 

INTEG 

RTN. 

HT 

= 

l.£00Daa0<]£-B3 

IHTLG 

RTN. 

HT 

X 

1.6B0001)ODE-03 

INI EG 

RTN, 

HT 

X 

l^BQOOfltlOOE-aS 

INTEG 

RTH. 

HT 

X 

l.BDDQDBBQE-OS 

INTEG 

RTN. 

HT 

— 

l,GQDD0D0n=-D3 

INTEG 

RTNg 

HT 

X 

l.BQQDODOal-a3 

INTEG 

RTN, 

HT 

X 

l,G0DDQaaaE-D3 

INTEG 

RTN. 

HT 

X 

i:.BODaaoBOE-a3 

INTEG 

RTN. 

HT 

X 

l,£DD000OQE-D3 

INTEG 

RTN. 

HT 

X 

l,B0QDBQaaE-D3 

INTEG 

RTH, 

HT 

X 

lg6DDDaaQDE-D3 

INTEG 

RTN. 

HT 

X 

i.5QDaaQaaE-D3 

INTEG 

RTN. 

HT 

s. 

1.60DDD000E-Q3 

INTEG 

RTN, 

HT 

X 

l.B D0D0DD0E-D3 

INTEG 

RTN. 

HT 

' X 

1.6DDDDD0aE-D3 

INTEG 

RTN. 

HT 

. X 

l.oaOOQQaOE-^t]3 

INTEG 

RTN. 

HT 

'X 

l.&ODnDUOOH-D3 

INTEG 

RTN. 

HT 

X 

i.60oiiaaaoE-a3 


2SDF 

EOvOODOOUaE-IIS 5n,ttQ011DDaE-03 lJt,Ba3l«52E*ap 
D, Z7,f2363B29E-Qti B. 

62.93ag619E-0l 11. 6616B36EfOD 0. 

Dg 0. 94.7SZ4027E>02 

D ■ 0. 


0. 96.92556r5E-01 29, 002r316E*Di 0. 

Z6,5L70i01£>D2 29,6Q340Q0ET-01 lD«412Z497EfDl 29. 59670 B6E4D1 
1Z.6451S56E-01 0, -12, tfl2«tD54E-01 0. 

Q. -2E.79322iaEtB0 12,«>6710DDE40(i 0. 


59*33i9BS6E4ll 
D g 

i0.343lt'ia3Ef OO 
Oy 



LGEAR 







DELTA 

P 


P2 


FT 

0. 


36.2BQQaO(lE<-D3 

0. 


a. 


0. 


40,3zaaonoEf-03 

0. 


0. 


g. 


l|D.320DaDtlE403 

B. 


a. 



HUYP 

VGPT 


FTRX 


FTRY 


SR 


SF 


AA 


31. 52B 1571E-0 1-3B . 9S49765E+02-7 B . B562277E4 D 1 D . 
5g,0377SD2E-IIl-l0.77qg996E+03-39.6383699Etai D. 
5O,J1377ED2E-Bl-H].779g9g6E4D3-39.63B3699E+0l 0, 


FTRZ 


HA 


MB 


FC2 


ODELTA 


Hood Ho 


6-T4 





SIX DEGREES OF 

freedom 

FLIGHT PATH 

STUDY 








GENERALIZED COMPUTER PROGRAM 







INDSDF 

2 case 

LRDLL 

STAGE 1 

PAGE 

13 




33.6eaaDaoE-a2 

29,5969707E«'01 

B. 


B. 


-fl. 

a. 


a* 


-76.65355BZe-lll 

33.BsoaaaaE-02 

29;59Ba319£i^Dl 

a. 


B. 


-0. 

D. 


a. 


-7B.1421i76E-B2 

33.6DDaBaQE-Q2 

Z9.59B8319EHH 

B. 


0. 


-a. 

0. 


D. 


-78,1421i76E-fl2 

SD2 

SOI 


S 


SZD2 

S2D1 


52 


OMETDl 

OHET 

□ . 

0. 

B, 


a. 


B. 

0. 


0. 


D. 


B. 

D. 


a. 


B. 

a. 


a. 


Gf 

Q, 

B. 

B* 


0. 


0. 

a. 


a. 


0. 

FTRA 

FTR0 


FTRC 


HTX 

MTV 


HT2 


FXM 

FYH 

0. 

D. 

0, 


0. 


a. 

B. 


a. 


Q. 

FZW 

LH 


HH 


NH 







'4Z*i»553eB(tE-DZ 

fl. -28. 

2129Z65E-01 

a. 








VPCS 












3B,rA89gBBE«-02 












TFFS 












a. 

Q. 
















' 

TU> 







0. 


0, 









SACi 












30,01<»24«92E-03-21.9770a41E-03 

B2. 

1246449E-D2 

0. 


0. 

12, 

2S77435E-03 

B. 



FLEK 












POINT 

XD2F 


KD2T 


YD2F 

YDZT 


ZD2F 


ZDZT 

XDIF 

XDIT 

YDIF 


VDIT 


ZDIF 

ZDIT 


XDBF 


YOBF 

ZOOF 


lO.aaDQIIDDE-DjL 0. 
Z9oD027:31DEt^01 D. 
ZQkDIiaDQDDE-Ol 0. 
294aQ32S33E^Dl D. 
3D.0QDDIJ00E~D1 Di 
Z9.nD2S7DBEVQt Q. 
<ia,QaaoDaaE-Qi o. 
Z9,aa273a9£+g]. o. 


9iki7399ga3E-a2 0* 0, •'70.7375(|63E-D<(>ZB,a6346i;;E*B11 B« 

D. -ia,Q259iaDE-aiS 59.Z15S997EtaO 0» -ZZ.03SB7S9£-flt| 

lO.^Dl/gzDE-Dt D. D, -B6.<t7>»BSD9ErQ4-2a4lt9A35QBE4'S0 0. , 

0. -2S.4ZBQ0B7E-0B S9.2361BQl£tDD D. Q. -13.3SBI|997E->0I» 

97.2561171E-D2 0. 0. SB, BBBZBBDE-QlfZe. 6l|739QSEtDa B, 

Q. Z4.5>»B322lE-a£ S9, 3399B5BE4-00 D. 0. 15.2Z96ae3E>Si^ 

9i(.7gM137E-02 0, D. -ti,669W76E-03-ZS,Z<tl3997E+nQ 0, 

a. -32.9847765E-05 59.<*197Z30EfnD B. 0. -25 ,21flg7Z5E“IH* 

FLARt 


AUTS 


SL-9 


SIX DEGREES OF FREEDOM FLIGHT HATH STUDY 
generalized COMPUTER PROGRAM 

INOSOF 2 CASE LRDLL STAGE L PAGE lA 


ALpOES 

PHIDES 

ttd 



ll.SMiOaSEtOO 

0. 

0. 

• 





PITCH AUTOPILCT 


OELQN 

ALPHAE 

ALPHDl 

ALPDDl ALPHET 

qelqde 

2«,30<*Z26IE-Ot 

eLiGA96Q66E-a3 

iz.evsissEE-ai o. 

61,GSUDII«EE-03 

2A*30A226LE-Bi 


INTEG 

RTN. 

HT 

at ' 

l.G0aDDDaQE-D3 

mu 

RTNt 

RTN. 



1,60DO0D0OEj-,O3 

I.&OQOQQIiaE-aS 

INTEG 

RTN, 

HT 

'm 

i,EoaaaooQE-a3 

INTEG 

RTN. 

HT 

— 

i.GoaDaDiiaE-03 

INTEG 

RTH. 

HT 


l.bDQOQaaOE-'DS 

INTEG 

RTN. 

HT 

ss 

i.eDaoQQDQE^as 

INTEG 

RTN. 

HT 

Si 

i.EioaoDfiaaE-QS 

INTEG 

RTN. 

HT 

= 

jL.&aODDQSI}E-D3 

INTEG 

RTN. 

HT 


l.&D000DDQE><a3 

INTEG 

RTN. 

HT 

'S 

1. GOOOOaQDE-03 

INTEG 

RTN. 

HT 

s 

l.bOODOQDDE^Oa 

INTEG 

RTN. 

HT 

s 

libaQaanooE-cs 

INTEG 

RTN. 

HT 

s 

1,60 0000 DO E-03 

INTEG 

RTH. 

HT 

:: 

l.bOaODQDOE-a3 

INTEG 

RTN. 

HT 

Zi 

i.bOdaaoiiaE-os 

INTEG 

RTN. 

HT 


l.bDOODDDDE-03 

INTEG 

RTN. 

HT 

s 

i.^oaoDonoE-os 

INTEG 

RTH. 

HT 


i,baaaaoa<iE>o3 

INTEG 

RTN. 

HT 

“ 

l.bOOOOODOE-DS 

INTEG 

RTN. 

HT 

s 

li BDaDunaoE-03 

INTEG 

RTN. 

HT 

X 

l,6nDOOonOE-D3 

INTEG 

RTN. 

HT 

= 

i.6DaaaaoDE-a3 

INTEG 

RTN. 

HT 

. tt 

1.6DaODDQQE-D3 

INTEG 

RTN. 

HT 

X 

1.6QO00aaDE-03 

INTEG 

RTN. 

HT 

s 

i.60QODOOd£-D3 

INTEG 

RTN. 

HT 

X 

i.6QaaooaoE-D3 

INTEG 

RTN, 

HT 

X 

1.6aDD0D0DE-D3 

INTEG 

RTN. 

HT 

— 

1.60 000 0 DOE- 03 

INTEG 

RTN. 

HT 

•X 

l.bDaaOflDQE-03 

INTEG 

RTN. 

HT 

X 

1.600000006-03 

INTEG 

RTN. 

HT 

X 

l,bODQDDDOE-D3 

INTEG 

RTN. 

HT 

X 

i.6aaaDOQOE-D3 

INTEG 

RTN. 

HT 

X 

1. 600000006-03 

INTEG 

RTN. 

HT 

X 

1,600000006-03 

INTEG 

RTN. 

HT 

. X 

1.600000006-03 

INTEG 

RTH. 

HT 

X 

1.600000006-03 

INTEG 

RTN, 

HT 

X 

1^600000006-03 

INTEG 

RTN. 

HT 

X 

1.600000006-03 

INTEG 

RTN. 

HT 

X 

1. 600000006-03 

INTEG 

RTN. 

HT 

= 

i.&OOOOOOOE-QS 


Hood 30 



G-16 


{ 

1 

'1 


SIX DEGREES OF FREcDOH FLIGHT PATH STUDY 
GENERALIZED COMPUTER PROGRAM 


INOSOF 2 


CASE LROLL 


STAGE i 


PACE 


15 


IHTEG 

RTN, 


X 

i.6aoaaoDDE-a3 

INTEC 

RTN. 


I.6DD0DaoaE-O3 

INTEC 

RTN. 

HT 

X 

L,;&ot]aaDnoE-03 

INTEG 

RTN. 

HT 

X 

i.GDaoaaQDE-03 

INTEG 

RTN. 

HT 

s 

i.&DOQaoooE-as 

INTEG 

RTN. 

HT 

s 

i,^baDiioaDOE-a3 

INTEG 

RTH. 

HT 

= 

l.eOQBDQDOE-DS 


RTN. 

HI 


i.&oaaa[iDtiE-03 

INTEG 

RTH. 

HT 

'25 

i.baaaBDDOE-Ds 


2SDF 

ID.QaaaOOaErBZ 10< OaODOODL-DE E9.59B67Z9E^0a a. 93i,71Uag61E-01 E8.97755G5E«01 D, 59, 

,£• » „ 'tfl.l97Da65£-04 □. 26.5000397E-OH 29, 58f,<f87lEfai 10.3990i»75EtDI 29.57r294SEi01 0, 

6f*639E934£“(ll U.625r341t+B0 D. ^ 12,9ia7211E-0i Q. -12 ,7i32ai6E-01 0. 1», 


D. 

D, 


0 , 

D. 


99.579245BE-02 D, 


-27.2aD39B3EFD0 12,4671QDDE-^QI| 0. 


LGEAR 


DELTA 

P 


P2 


FT 

SR 

SF 

AA 

0* 

35.2BODD0aEta3 

0. 


0. 


31.12L5V71E 

-01-38 . 95497G5E>02-7a . a562277£«01 0 

0. 

B. 

AD.32aODOOEfa3 

l|0.32aaDDDEfD3 

a. 

0. 


D. 

0* 


t|<(.779Ea03E 

i|J«^77953B3e 



HUVP 

VGPT 


FTRX 


FTRT 

FTRZ 

NA 

HD 

33.60aDa0DE-a2 

29.5776613£t01 

Q. 


0. 


-B. 

D. 

B. -73 

33.6aa000DE-D2 

29.5C0 9GG6Efl)l 

a. 


tt. 


-0. 

B. ' 

0. -R5 

33*G8QPOOOE-a2 

29.5809a66EtOi 

D« 


0* 


-0. 

D« 

0. -A5 

S02 

SOI 


S 


S2QZ 

S201 

S2 

OHETDi 

D. 

0. 

D. 


0. 


B. 

D. 

Q. 0 

s* 

0. 

Q. 


0. 


B. 

B. 

0. D 

0. 

0. 

0. 


0. 


B. 

0. 

0. D 

FTRA 

FTRH 


FTRC 


HTX 

HTY 

HTZ 

FXH 

0. 

0. 

D. 


0. 


0. 

0. 

0. 0 

FZM 

LN 


HH 


NN 




'35.fi5at»7i^7E-a2 

D. -20. 

5ta6175E-Dl 

Q. 






VPCS 

39,74B99D0E»a2 

TFFS 


GlBflZ7EE*ao 

3SI|AQ47E*fl9 


FC2 


DDELTA 

5DGa539E-0L 

9570722E-B2 

95707Z2E-DZ 

OHET 


FYH 


SIX 


INOSDF 2 


DEGREES OF FREEOOH FLIGHT PATH STUOT 
GEHERALI2ED COHPUTER PROGRAH 


CASE LROLL 


stage 1 


PACE 


18 


Qi 


0. 


a> a. 

SACL 

3Q.27 6A7i2E-a3-23.1iaSG15E-D3 6 3g33i»5971£i>02 0, 
FLEX 

point SOZF 

XQIT YOIF 

lO.OOOGODOE'Dl D. 

2a,G775553E+01 D* 

2DAOOQQ0DdE'!Ql 0i 
2fl*973J.797E+(U Q. 

SDtDOQaaaoE-ai a< 

2fl,977Btt£9EtQl 0. 

4D.0D0D0DDE-II1 Dt 

Z&,9775553EHl 0, 




XD2T TQ2F 

TDIT ZDIF 

SSiVlSAgTE-OZ 0. 

n - _ .r? •» 


TD2T 

ZOIT 


0. 


i0.632996i|E'-Ql D 


57,374B69i|E-Q5 59, 91J 7129E+D0 


10,19D99<»BE-D1 D. 


85, 71387 i6E-05 sg^A^aErgaE+pB 


0,. 

99.&9431Qa£'>D2 
U 


AUT5 

ALPOES PHZOES 

ii.SQaooaPEtoB o, 

DELQN ALPHAE 


Ga,3E12832E-a5 59. 632392aE+0a 
-96t6i9iigaE-as S9!772a9B5£+qa 
FLARL 


ga.SATGSTSE-OA B. 


ZD2F ZOZT XOIF 

XDBF YOOF ZDOF 

•11.99539ADE-03-Z8.81AAa3AE4DP 0, 

0^ 0. -22.23831ASE-PA 

•55.7195737E-BA-ZB,537G076E*B0 B. 

3*-, ■ ■ ^ . -13,5932157E-09 

70,7a9AIJfi2E-nA-27.17Z062llE»00 0 , 

B. 0* 1S.A653598E-DA 

■U,99529Z6E-D3-26. 138558 flEtOO G. 

Q, 0. -25.5A2a5a2E-0^ 


TTD 


ALPHDI 


29.IZ<49392E-01 12.573A139E-D2 12, 91B7211E-D1 0, 


PITCH AUTUPILCT 
ALPDDl ALPHET 

t2.573Al3AE-B2 


DELQDE 

29.12A9392E-P1 


ORlGEfJAL Phm IS 
OF POOR QUALITY 


8L-9 


SIX DEGREES OF ^^REEDOH FilChT PATH STUDV 
CENERAUZED COHPliTER PROGRAM 


jtNDSDF 2 


CASE LROLL 


STAGE 1 


PACE 


CO 


.. 2.SqF . 

62.10000 DOE'’ 02 

-15UflS,83;33E-ni’ 

Q . 

0. . 

,, ■ LGEAR 
DELTA 

12.T64517AE^02 

lZ.T63Sl7i*|-D2 

, . , HUI/? 

33iGItQOOaaE>g2: 
3Q.itD92 2fllE-03 
30.<t0922aiE-D3 

SD2' 

'di ' V‘ "I 

-g|.S709199E-oi- 

-s^.srogiggErqir- 

■| FTRA ;[ 
FZH 

-12.2866?3SEta(> 

, VPCS 

?i.7^8990qEtaz 

TFFS 


62.10(lBnnBE-02 18, 277911 DE+01 
5S,«b5994E“B3 " 


72. a 


^9E-D1 za, 8BB63lBe+fll D. i^r.6357052Et08 

D. 2b.2ia911t,E-02 2g,2?U8A?3EfSl lO. IBDD^ZSEml EsIzrOASrCEtBl ol 

93.6603669E~01 0. -71. 2729«l 99E-01 0. 30,312716l»E-(12 0, 96.6916313E-B1 

0. 6B,63dS£ 76E-D1 D. -51,673(»flbgEt0a 12.R67lDDDEt09 D. 0. 

D, 


3S.2BOaOQII£+Q3 

27.(*921<HnE«-0i| 

a7.4921'<ii0£4'lm 

VGPT 

29.257flgB5£*-Ql 
lfl.5297SaSE-DZ 
IB, 52 9 75 05 £-02 

SDl 

:a. 

-S3.aOD279aE-n2 

■S3.8Iia279B£-02 


0 . 

0. 

0. 


P2 


FTRX 


n. 


FT 


SR 


SF 


AA 


FC2 


n. -13. 77337Da£ + D0-38,95<*9765E+[t2-78.85b22r7E+t)l 0, 

61,26fl7173Efn3-Z3,6l)297i*5E + nD-eD,B230GgaE+0 3 <i5.a0 28ig0E+DD 12,293GaaGE*-B3 
Bl.^B87l73E^D3-^3J.6'(^^7<^5E+0 0-^6Q. a23DG9BE+D3 A5. Bfl 28igOE+l) B 12,Z<(360fl6Ef- 03 


i?;3ga266aE+02 

iai99826baE«-D2 


0 * 

15.D535Q7DE-Q1 
15.053507DE-D1 

FTRfl FTRC 

-12.2537A35E»D4 

LH HH 

-19.BGGa393Et04 


a. 

0 . 

0 . 


0. 

0. 

0 . 


FTRY 


SZD2 


HTX 


NM 


FTRZ 


HA 


-S2lit7D334±Et03 19l It667523Etn2 
-62.((7533<tlE4-n3 19. 0667523E+az 


S201 

a. 

a, 

0. 

HTT 

-19.B9S7137E+Q9 


0 . 

0. 

0 . 


0. 


S2 


HTZ 


HB OOELTA 

n, -(i8.36a2GGgE-Dl 

a, 12.763517itE-ir2 

0. 12,76A5i7«(E-02 

OHETDt OHET 

0 . - 0 • 

2AtA4i»5542E+ni-29.1620J«D5E^Dl 
2 A . <1 «t<i55i| 2£ fO 1-2 9 . 1 GH D ii 0 5E » 01 


FXH 

2/tt.7322954E*03 


FYH 


• rt 


IM 

III 

I"' I 

'^32,17l8773E-03- 


j I 

!:SAC1 


•t I I 

t ( t 

I » 

66.6749A03E-0* 47.3336211E-Q2 B. 


Ttll 


0. 


17.5664726E-D3 0. 



ZNOSQF 2 CASE UROLL STAGE 1 PAGE 


61 


0 

1 

. — I 

lO 


FLEX 

POINT . XOZF 

XOir TOIF 

IB.ttOOflODOE-Bl 0* 
2$:«iS699^E«Ql O. 
2a.aoQOODOE->oi n. 
zatab'jasTDEfDi o. 
so.aoQoooQE-ai o« 
28.aTT7LZ2Et01 D. 
LD.oaoDiiDaE-ai o« 
ZB.B6D6191E+01 D. 


XD2T 

YOlT 


YDZF 

201F 


YDZT 
ZD IT 


ZOZF 

XOflF 


ZOZT 

YDBF 


XOIF 

ZDDF 


65.5Z60 9TSE-D1 0. 0. >16.51210Z3E>9i-5 0. 9D807aLE*B(r , 

a. -ZZ.ia€lltiiE-02 1»9, aZ13BaA£4^D0 a. 0< 57i49ai9B7E*aA 

6L.7%9895ZE-01 0 , 0, ^Z.0178eZlE-Cl-^5.L9B686DE+DB 0. , ^ 

0, -27.66ZflflD3E-aZ (•9.5387a77Et00 0. 0, -35. 971239 OE- BA 

66.13Da7<i7£-Bl 0, 0. -35.Z395110E-eil-S5,3597559E+00 5. , 

0, Z7,33919L8E-0Z 47,7A892D£E+DD 0. Q., „ Z5.ZlWB5flE“BA 

6B. ae73241E-01 0. D. 1B.16579S9E-D1-51. ESBlOTBEf-OB D. 

D, -37.Z5213B6E-0Z A5. A3U3H5BE+B B Q. 0. 22. 54615Z1E-DA 


ISS 


ILR 


LANDING ROLL, 

; 1 ICS 


AUTS 

TI TR 

i7.ioaDDat)E-az 45.oaoaaao£-D2 

PITCH ADTOPILOT 

DELQN A1.PHAE ALPHPl ALPDDl ALPHET DELODE 

30.Z9D4551E-01 Zl.0562305£-aZ-7t.zr29499E-01 0. Z1.05023aSE-02 43.4154551E-01 


IBS = 1 


INTEG RTN. 
INTEG RTN. 
INTEG RTN. 
f NT EG RTN. 


NT - 1. QaaOBaDOE-DS 

NT- 1. DDaODDOOE-D3 
MT = 1. QOOOQaOOE-D3 

HT = 1. CIDaOOOliaE-QS 


2S0F 


GL.lBQDaaaE-BZ .54.10aOQOD£-02 lS*S632797EtDl D. 


D. -57.1SS9507£-a3 

-IB . 7V93gBSE-01 92. 3695293£-ai 

0. B, 

a, 0 . 


73.1720UCE-D1 2B. SB76ia9£tBt B. 


0. 26.2155824E-02 29.2671273E*01 10,177749BEt0l 29.2665267E+01 

0. -57.4033ZS5E-01 0. 36.705761BE-D2 B. 

56.G62G939E-B1 0. -44.439D9a6EfB0 12.467laB0£-tB4 B, 


A6.97B9513£*0S 

0 . 

96.fl40a937E-Bl 

B. 


LCEAR 

DELTA 


35.ZB0aBD0Ef^a3 


lD.ao<,lirGZE-02 26.Z1461Z7EfrQii 
IP. 8B4P7b2£-a2 26.211(1 6127£t04 


0. 

8 : 


HUVP 


YGPT 


P2 


FTRX 


D. 

>5* 


FT 


\um 

FTRT 


SF 


AA 


FCZ 


-SD.38L6 82 9E-Bl-3a.g5<*9765£*(lZ-!'7B.856ZZ77E»01 B. 




FTRZ 


HA 


HQ 


0 DELTA 


G-20 
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33.G0a0BB0E<-02 
66*7136 9a7E-03 
66 . 71 £ 69 a 7 ErD 3 

SD2 

■ 0 . 

>SS*D 19 lt 669 E- 01 * 

-85.0196669E-JJ1- 

FTRA 

2l.a2ai99ZEt03 

FZH 

-96i751fiHt5Et03 

VPCS 

3a, 766990 DE>p2 
TFFS 

0, 


29.2556581EfDl 
2 a. 666 a 8 73 E-r 02 
20.6668Q73E-a2 

SOI 


23. 063165 6Ef02 
23,Q631656E<-a2 


■71.933B8 63E-02 
71, 933 a 3 63 £-02 

FTR 8 


LH 


0 . 


16^9276266E-01 

16.9Z7626aE-Dl 

FTRC 

-96.57B6176E+03 

MM 

-16.6513766E+04 


Q. 

S' 

0 * 


0 . 

0 . 

D. 


SZDZ 


MTX 


NH 


- 69 ' 36 <; 9 a 67 E+a 3 Z 3 r 5936237 E»fl 2 tl 
■■6 9.3659a67EI-D3 Z3. S9a6Z37EtD2 B, 


SZOl 


0 . 

8 . 

0 . 


0 . 

D. 

0 * 


HTT 

•16.5350169E4Q6 


SZ 


HTZ 


OMETOl 


-6I.3616636E-01 

10*80607621-02 

lB*BD60762E-a2 

OMET 


0 * 0 * 
3a.2563B93E>Dl-'28.6a99297Ef^Dl 
3a.2S63B93EfDl-2a.6a99297£'F01 


FXH 

2i.0Z0i992E403 


FTM 


I* 


T(I> 


SACl 

3Z*1397969Er03-57,30i6907E'<06 66.1739396E-I2 
FLEX 


POINT 

XDIT 

in.DoofloooE-oi 0. 
2 a^£a 7613 aEtDl 0 * 
ZB.DDaOaDO£-01' 8* 
2 a.a 7671 D 0 EVfil 0 , 
so ,oaiiaooDE-ai o. 
2B.BB6669aEF01 0. 

60.D0QDOOQE-O1 0. 
28*£B76651E'»01 0. 


XD2F 

TDIF 


XD2T 

TDIT 

55.5512953E* 

0 . 

55 . 37 a 0 aG 6 E* 

0 . 

56.66Ba3a6E- 

58'.Q667899E- 

0 . 


TD2F 

201F 


0 * 


t 9 *ia 2 Z 9 ft 6 E -03 !• 


YD 2 T 

ZDIT 


ZOZF 

XD8F 


ZD2T 

YDOF 


KOIF 

ZDDF 


0 * - 85 * 62 Zia 6 aE- 02 - 66 * 5 r 33393 E^I 0 I. 

02 69 * 17037 a 6 E+n 0 ^ 0 .^ <>*„ 10*316 01 66 E - 06 

0 . 7 D. 3 a 09723 E- 01 - 36 * 762 B 925 E 40 a I. 

3* -59«6Q6626BE-Ol-50||;666996DE^OO 0* 

02 6e,9920536E+00 D. 0. 7B.9Q51283E-06 

0* 69*7z60B65E-01-60.D067B61E+00 D, - 

0* -65. 99B3966E“{i6 


01 0 . 

-26* 7228 712 E- 

01 0 . 

. -15.9799Z90E' 

01 0 ■ 

^ 17.5369157& 

■ - 3 orifl 55626 E- 0 Z 66 ; 429055 ZE+D 0 '6 


ILR 


LANDING ROLL 
= 1 ICS 


AUTS 


ISS = i 


IBS 3 1 
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TI 

IT.tQOaOlQE-aZ 

DELQN 

3a.29QA5SlE'01 


INTEG RTN. 
ZNTcG RTN. 
IHTEG RTN. 
IHTEG RTH. 


TR 

H7*oqaDaoo£-^02 

ALPHAS ALPHDl 

Zl,0562305e-a2-sr,A033Z5Se-Ql 

HT = 1. 0DDDDD0DE-a3 

HT = 1. OQOaQD DDE-03 

HT = 1, flDaoaQQOE-Q3 

HT 3 1.0QOaQOQO£-Q3 


PITCH AUTOPILOT 
ALPDOt ALPHET 


DELQDE 


Zt.05b23Q5E-l>a i*‘i.<t6SAS51E-01 


2SQF 

eB.lQODDODE-OE 

0. 

-EQ.97AL3E4E-01 

0. 

9'. 

LGEAR 


B6.iaODnOOE-OZ 0* 73,56b9916E-0i 28. BOZ3r67E+Ol 0. J^6.L726B86E+flB 

S7.0a3U02t-D3 D. 29. 2637398E*01 ig.t753B2IE+Di 29.263D235E+B1 (}., 

91.3760379E-D1 D. -Al. 3993S59E-0I 0. 9Q.QB74906E-DH D. 95.3B4BDD3E-BI 

Q. 44.Z4058nBE-0l Q. -36.6295715E+00 I2.«s67tOOOEi-D4 0. D. 

D. 


DELTA 

P 

P2 


FT 

SR 

b;. 

84.4716Z19E-D3 

fl4.9716Z19E-03 

35.zaDOOOOE4Q3 
Z4. 755581 9E4n4 
Z4.7555819Et 04 

B. 

0, 

0. 

0. 

33. 

33. 

9aa7449E*03 

9aa7449Et03 

iS.56638B5E-Bl- 
-lUa6at952EtOB' 
-11* 06ai952EtflO' 

HUVP 

tfGPT 

FTRX 


FTRT 

FTR2 

33.&DaoaoaE-BZ 

69.4045762E-B3 

69.4D95752E-Q3 

Z9. 25441 7ZE+B1 
42.2B23076E-02 
4Z.Za23D76E“0Z 

B . 

24.2B27139EtB2 

24.2a27139E4Q2 

0. 

5* 

0. 


“0. 

-34.ari9Z87E*03 

-34.a719287Et03 

S02 

SDl 

S 


S20Z 

521)1 

B. Q, 

-69.39O69*t3E-0t-8r.46B5B15E- DZ 
•r6g.3906g43E-ai-B7.46a 50 tSE-QZ 

14!7675U5£-B1 

14.7e75115E-Dl 

S' 

B. 

0. 


Q. 

B. 

0. 

FTRA 

FTRQ 

FTRC 


HTX 

HTY 

16.3308719E4Q3 

Q. -67.9774 897EH13 

0. 


-91.1973747E+-Q3 

FZM 

LH 

MH 


NH 



SF 


AA 


FC2 


•38,9549765E4-DZ-7fi.e56ZZ77E+01. 0. 
■33.Q13547tE'iQ3 35. B5B305ZEf QO 3Z.3S67e53E>03 
-33.0135471EtD3 35.a5B3a5ZE->-oa 3Z,3567a53Et03 


HA 


f6,33V«777E+DZ 0, 

55.334a777£tQ2 0. 


0. 

0 . 

Q. 


S2 


HT2 


HB DOELTA 

-4a,3437>i52E-Dl 
B4.<i7i&Z19E-B3 
a4,4ri6Z19E-03 

OHETOl QMET 

0 . D . 

3Z . 4B 061Z4E4B 1-Z7. 975 9330Ef 01 
3Z.4BDei2l|E+Bl-Z7.g759330E+ai 


FXH 

lG.33Da719Ef03 D. 


FVM 


-6B.a516679E<-B3 0. 


~90.04a7775E*03 0. 
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VPCS 

3B.74S39aD£+Q2 

TFFS 

0i Q. 


0i Di 

SACl 

32.10Zl752E-03-i*9.m59Z5£-aA 45, 2378 07 <*£-0 2 
FLEX ^ 


TtlJ 


0 . 


POINT 

XOIT 

iD.aaOQODDE-Ol 

2a.a923997EJ;01 

2a,ODoaaaDE-oi 

2B,adl<,916Etl!l 

SO.OOQQDOaE-Ol 

zs.aasAiLSEfOl 

4.a,aoaooQOE~ai 

2eiB924312E4-Dl 


AUTS 

U 


XD2F 

YDIF 


0, 

0. 

Q, 

D. 

0. 

0. 

0. 

G. 


XD2T 

YDIT 

43.1405729E-01 

0, 

43.54HB973E-D1 

Q ■ 

44.3941309E-DI 

4s!!5aB57S3E-ai 

0 , 


ISS =: 1 


VOZF 

ZDIF 


YD2T 

ZDIT 


20,5G73651E-03 G, 


Z02F 

XOGF 


Z02T 

YDOF 


XOIF 

zd3f 


a, D, 93,t2l6294E-a3f37,5D39720E>aO 0. 

■Z5.5DSB62ZE-0Z 48,6530979E+0D ,0.,,,, _ ^0. , . -4D.2Z9G53GE-04 

0. G. 72.5fi46HZE-Dl-30»1749146E+00 D. 

•ll,46290fi9E-03 48. 463aO9EEtG0 0. 0. -97.7647354E-D4 

0. G. -62,2a387i3E-Bl-42.7952486E+0D 0, ' , 

ii9.5gBD43gE-n3 46.3fiU^B45E^D0 0. „ ^ B. 93.48889252-04 

0 . 0. 56.ia9SDB5E-ai-3G,Qa542JlGE-l'aiI Ot _ 

-18, 97117 87E-02 44. 437211SE*Q0 0. 0, -95.42708962-04 


LANDING ROLL 
ILR = 1 ICS = 0 


IBS a 1 


TR 


17 .\0 g q G 0 0 £- 0 2 4 9 . 0 O O O O O tE-^ 02 


DeVqN ALPHAE ALPHOl 

30. 29049^2-01 21. 05623D5£-a2-41. 8943 859E-D1 


PITCH AUTDPILCT 

ALPOOl ALPHET DELQDE 

21.D562305E-G2 45.5154551E-01 


INTEG RTN. 
IHTEG RTN, 
INTEG RTN. 
INTEG RTN. 


^ 18 : 


1. DDDDDD00E-a3 
1. 0DDaoaDDE-D3 
1. aDaOQODOE-03 
1, aDODoaiiaE-os 


2SDF 
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STAGE 


STUDY 

PAGE 


POINT 

XOIT 

IQ.ODOOQDaE-'Bl 

2a«S9<»5aE6E4'Dl 

Eu.DOIlOaoaE-Dl 

Ra.aasBODQEi'Oi 

3D.aaDDQQtlE-01 

Z8.a91G16aEl-Ql 

ftQ.QaoDaoaE-Qi 

2a.aRHEOi«6E4-01 


AUTS 

TI 

iTtiaDaDaoE-DZ 

OELQN 

SOiZDOLSElE-ai 

INTEG RTH. 

IKTEG RTN, 

IhtIc rtm. 

IKTEG RTH. 


xnzF 

YDIF 


XDZT 

YOIT 


YQZF 

ZDIF 


YDZT 

ZDIT 


66 

202F 

XDDF 


a. 

0 . 

a. 

a. 

B. 

B. 

D. 

Q. 


0 . 


3D.1D22046E-B1 0. 

a. -ZJ|.H9a87ZQE-QZ AB.^TOiaeSE^a 0 

31.DZB5774E-01 B. B. 

□. 11.223Z4B4E-az 43.2076 EDIE+QO 

31.63621066-01 D. 0. ^ 

D. -59.2907Z43E-Q3 45.9nZ3595E+00 

32.29772266-01 B. B. 

0. -a5.6451789£-03 44. 216527 GEtD D 

LAHOING ROLL 
=1 ICS . 


11.1GB9250E- 

0 . 

47.255S612E' 

Q . 

•43. 4 66 07 65 E* 

42i657a401E- 

0 . 


2D2T 

YOBF 

01-30. 66125 92E«a<l 

B. 

01-26. G4B25a6E-fB0 

0 . 

0 i-33, 567692 SEfrOn 

0 . 

01-23. 2a27&40E+BO 

B. 


KDIF 

ZDBF 


9D.3760999E-D4 

a 6 i 3377466 E-D 4 

9 l!aa 6 a 697£-04 
0 . 

■12,24315566-03 


ISS = 1 


ILR 


IBS a 1 


TR 

51.QODOOODE-OZ 


ALPHAE ALPHOi 

21.g56Z305E-DZ-27.aiD44BSE-Ql 

HT = 1. OBaODODQE-03 

HT = 1. DaOBDODOg-DS 

HT = 1. oBOBBafiac-DS 

HT 3 1. OOODODQOE-03 


PITCH autopilot 

ALPDDl ALPHET DELQDE 

21.05623056-02 46, 5654551E-Q1 


2SOF 

70.10000006-02 

0 . 

-19.501Q532E-01 

0 . 

Q. 

LGEAR 

DELTA 


35.61249ZSE-03 

36 .etz 49 zaE -03 

rtUVP 

33,60000006-02 

17.D33606BE-D2 


rO.lDOaOOOE-OZ Z 0 . 6 ia 9 S 65 Ei -01 9 . 74 . 36412926-01 28 . 6941098 E *01 B> 

> 54 . 86286516-03 0 . Z 6 .ZO 61042 E-D 2 29 , 2565336 Et-fli lD. 17 a 3471 Etai 29 iiZ 550837 Et 01 

9 D.Z 7 B 4131 E -01 0 . - 14.79670 326-01 0 .,, ^ 30 . 19103476-112 tf. 

0. 19.23156676-01 0. -23.G696S51E«^a 0 12.467100a£«D4 0. 

0 . 


3 S. 2 aoaQOO£ 4 -D 3 0 . 

21,7647D84Ef04 0, 

21.764708461-04 0i 

VGPT 


PZ 


ftrx 


ft 


SR 


sf 


AA 


0. 58. 24L0 8086-01-38, 9549765El-02-ra. 85622776+01 
98.7Q90159E+02 71.94573a4E-ni-g2.7B79364E+IlH 21,77198056+011 
ga.7D90159E+0Z 71.94573046-01-92.78793646+02 21.77198056+00 


FTRV 


FTRZ 


HA 


MB 


29.2S0D585E+O1 0. 

10.37514256-01 17.53810946+02 


0 . 

0 . 


- 0 . 0 . 

-10.29blB07E+03 19,21541056+02 


0 . 

0 . 


45 . 9 er 7 i 02 E+ao 

8 e 

94.B975132E-01 

0 . 


FC2 

8 • 

4B.57DZ1Z7E+D3 

48.57021276+03 

ODELTA 

• 48 , 31649 B 3 £-gi 
35. 6 12492 BE- 03 


tr> 

t 

TO 

cn 
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17.l33&efi8E-D2 

SD2 

□ g 

-Zrs7<»52ii43E-ai< 

FTRA 

6Bg27l4S37£t0Z 

FZH 

-ia.8355667EHJ3 

VPCS 

3at74B990QEt^02 

TFFS 

Og 


INQSOF 2 CASE LRDLL 
1Q.3751425E-D1 17.53S1094E+D2 0. 

SDl S S202 

a. a 


•in*7155'fS7£-01 14g3726a32E-ni 
•lBg7155Sa7E'01 14g 3726832£“ai 

FT'IB FTRC 

0. -i9«74LaD32E+D3 

LM HH 

0. -ll.E6B932DE'tD3 


S’ 

Dg 

Qg 


Q. 


HTK 


NH 


D» 


0. 


SACl 

32.022450i(E-D3-39g4GSE34aE"a4 4Ag 0341199e~02 0< 

FLEX 

POINT X02F 

XDIT YOIF 

iD.DaaDDiroE-oi Og 
28*S94ie44EFai Og 

2a.QBaaaanE-ai o. 

2Bg0S302&OE-f-lIl Qg 
3agDOQoaaoE-Di Og 
2ag09i2738£^Ol Q. 

4D.aaDQ0D0£-ai o. 

2a.a9<tiB2 7E+ai Og 


STAGE 1 PAGE 67 
'•10g2961807E^D3 19. ZlSOglDSEf-SZ 


■->201 


HTY 

-llg51642aiE+03 


S2 


MT2 


OHETDl 


35,612492 BE- 13 

OMi:.r 


zSi 63514l7E+Bl-26l7793fi27Ef01 
24.63Sl*»17E*01-26,7793fi27£+01 


FXM 

6B.27l<f937Et'02 


FYH 


0. 


TIIJ 


X02T YD2F Y02T 

YDiT ZDIF ZDIT 

lBg2i75il7E-01 Og Og 

Qg -Zl«a71E236E-02 ABg Q37Sil4E<-0Q 

i9.5gfl89&2E-01 ' 

Dg 16g 6BD451SE— 02 

19g9121464E-01 0 

B, 

2fl.27(ta3GSE-ai B. 


22g923474BE-03 Dg 


ZD2F 

XDBF 


Z02T 

YDDF 


XOIF 

ZOOF 


2D,910ar45E-Ql-25,Q357766EF01I fl. 


D. Qg -13g6D72333e-03 

q, S9ga59102aE-D2-Z5,91952B3£+OD 

47g9992851E*0 0 Og Q* -57tS‘g646&BE-0<f 

0* -11.0^59732E-Ql-^^fg5ll38B97E-^0D B. 


•llg91Q34eSE-Q2 45.a3G3G92£«-DD Og 


0. 


AUTS 

TI TR 


ISS = 1 


-2a,aa89ii4GE-03 <f4.10S7238E<-00 0. 

LANDING ROLL 
ILR = 1 XCS 


13.aJ.t0579E-01-19.B657362E<-0D B 


73.35798a4E-D4 


-13.2a25042E-B3 


IBS s 1 



> m 
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INOSDF 2 CASE LROLL STAGE t PAGE 60 

IZotOGOlIBaE-aa 53.aDU0D>3aE"Q2 


PITCH AUTOPILOT 


DELQH ALPHAE AL PHDl 

30i290A5BlE-Dl 21. 05623 D5E-02-li«,7967032E-01 

IHTEG RTN. HT = 1. DDOOOOOOE-03 

INTEG RTM. HT = i. OODD DDQOE-Q 3 

IHTEG RTN. HT = 1. 0a0GaDDaE~03 

INTEG RTN. HT = 1. aaODOODOE^OI 

2SDF 

72.10imonDE-02 72.1DDDO0OE-O2 21, 20if0327E<-01 
0. >53,Da63(t90E-Q3 0. 

-i7.3d6E925E-01 9D.a732a<«SE-Ql 0. 

0. 0. 34,Bgai5<t2E'a2 

0 . 0 . 


ALPDDl AL(>HET OELOOE 

a. 21.D5623B5E-D2 (»7, &15i»551E"a 1 


0. 7'».75«*2&A5E-01 2B, 89141252+0 1 0. 

26.202l7iaE-D2 29, 252 1397E+D1 lD.1672ai4Etfll 29.251623nE+Dl 
'64.449G734E-02 0. 34.aS57391£-Q2 0, 

0, -20.a34228flE+00 12,4671000£+04 0. 


4g.7973422e+fl0 

93^4787725E-D1 

0* 


LG EAR 


DELTA 

P 

P2 


FT 

SR 

SF 


AA 

FC2 

0. 

15,919G494E-tt3 

15,9190^94E-D3 

35,2BQOQaOE+03 

20,40a9804E+04 

2II,40I19804E+04 

0. 

0. 

0. 

Q, 

3D. 

30. 

9236079E+II2 

923Ba79E*nz 

5D.0121961E-01-3a,9549765£+02-7fl. 
14.2182114E+II0-26.35Z53aiE+02 16 , 
14,2l021l4E+DD-26.35253fllE+D2 16, 

a562277Et01 

B08691DE+00 

BDB6910EfOO 

0 . 

51,754 6643E+D3 
51.754G643E+ 03 

HU VP 

VGPT 

FTRX 


FTRY 

FTRZ 

HA 


HQ 

DOELTA 

33,6oaaaflaE>02 

30.91669D7E-D2 

3D,91669QrE-02 

29,2453SD1E+01 

lB.a296542E<-Ql 

16.B296542E-01 

0. 

lQi,20aa5lDEfD2 

lQ.2aBS51DE+02 

0, 

Q. 

D, 


-0. 

~33.0ZB516aE+D2 

-33,D2D516EE+a2 

0. 

li,3fl62475H*Q2 

11.3S62475E+02 

D. 

a, 

D. 

-48.2685D57E-01 
IS. 9190494 E'-B3 
15.9190494E-03 

SO 2 

5D1 

S 


S2D2 

S201 

S2 


OHETDl 

OMET 

0. D« 

•71.9BJ7553E-Q2-ll.n612591E-Dl 
■71.9337553E-02-ll,D612591E-ai 

0. 

14*1542292E-01 

14,15422g2E-01 

0. 

0. 

B. 


B. 
0. 

C. 

0. 

0. 

0. 

0. 

1<I. 

14. 

0* 

6977532E+D1-26.380021DE+ 01 
5977532Etai'26.3BD021nE+Dl 

FTRA 

FTRfl 

FTRD 


HTX 

HTY 

HTZ 


FKH 

FYH 

3D.S735Q09E+02 

0, '•BL.847615SE+D2 

D. 


31,TSl«i9lE+B2 

0. 

30. 

87351109E+B2 

0. 

FZ« 

LM 

HH 


NH 






•63.2B92&99E+D2 

0. 

2i,2B47l42E+02 

B. 








VPCS 
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SIX DEGREES OF FREEDOM Ft-ICHT PATH STUDV 
GEMERAtZZED COMPUTER PROGRAM 
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38«7%«D9ltEfrl2 

TFFS 


SACl 

31.gBG6a3?E>03 


-3&.1A&ESZ1£>04 A3.G925211E-02 B. 


23.975942GE-a3 0. 


in.QaODDOOH*>Bl 

ZA«BS1SJI45E1‘D1 

za.QoQaoQOE-oi 
2a. fist2?i3Etai 
3a'.aoDODDaE-at 
za.saaGaaaEt-Bi 

i^D.QODOODOE-Ol 

2a.59lCrS55E^al 


8j).%iE94aEE-02 0. 0. 2S. fi999596E-01-2i.l45Bl76E+aa 0. 

S. -16,D538312E-D2 <tT.90IB232E+0D o! D, -iflSAfiSSASE-BS 

1D.1490 8UE-01 0. 0. -34, 20S13B8E-D1-26, 74?5141Ei-Ba fl* 

0. „ 13.6949432E-02 47. 7967359E+DD 0. 0 , -Z5.S24B76aE-04 

10.1610754E-01 0* ^ 22.430 7l92E-IIl-17,526fi277Et£ni Q. 

Q. -1B.2747246E-02 AS.GASSDQSE't-DD 0. Q. 50.45931112-0% 

iO,41B2485E-01 B. 0. -12.4a58721E-01-lB.2454D04Ema 0. 

0, -23.3GaB291E-03 44. 052S1G5E-^00 0, 0. -13.75SS172E-03 

LANDING ROLL 

ISS =1 ILR = 1 ICS B 0 IBS B 1 


17.1000DOOE-02 55.00000802-02 


OELQM 

30*2904351E-D1 
INTEG RTM. 

INTEG RTM. 


ALPHAS ALPHDl 

2t.05623QS£-02-&4.4496734E-D2 

HT B 1. aooaoaDOE-Q3 
HT = 1. aaaOOODDE-03 

HT = liDDOaODDOE-DS 
HT B 1. 000000002-03 


PITCH AUTOPILOT 

ALPDOl ALPHET DELQDE 

21. 05623052-02 4B. 6 654551 E-Oi 


74.1DDDaOOE-02 

“t“;733S364E-Ql' 


74.10000002-02 21 . 76gO152E«01 
51.1S46291E-n3 0, 

B9.9949525E-01 0. 


0. 75.0760205E-Q1 2B. aB67936E»01 0. 

26.19741882-02 29.24BB3a3E*0S lQ,l&36fll3E<-01 29» 2464591E*01 
-2Q,zSS2544E-02 0. 2B. B637B72E-D2 0. 


45.7%95777e»tl 

92tB813269E-Pl 


83“9 


a. 

0 . 


0 . 

0 . 


SIX DEGREES OF FREEDOM FLIGHT PATH STUDY 
GENERALIZED COMPUTER HROGRAH 


ZNOSDP Z CASE LROLL 
19.<i6l&5fi5E>DZ 0. 


STAGE 1 PAGE 70 
■»lB,AI40ai|6E+OD IZ. >i6noaOE40% 


LSEAR 

DELTA 

p 

PZ 

FT 

SR 

SF 

AA 

FCZ 

. 0. 

35.Z60DDII0E-(-03 

a. 

0. 

ASi Q910 DS3E-n 1-38, gS4976SE4-[IZ-78. a56Z277E+01 

0. 

2Z.735BG73E-B<» 

19.iaZ4Z7BE4-ai( 

D. 

19.7il7DQ5E*Dl 

la.oargaaDEi-QO 

Z0.2133557E4-D1 

14,6aD55B6E4D0 

51.Ii7SQ&4ie«'03 

ZZi?35n573E-04 

ig,iaziiZ7flE+ni» 

0. 

19.rii7]ID5E4-Dl 

IB, QQ7933D£taO 

Z0,Z133557E-t-Dl 

lA.eaossaGEtiia 

51. 478 064 1E+ 03 

HUWP 

VGPT 

FTRX 

FTRY 

FTRZ 

HA 

HG 

DDELTA 

33.&OODaOGE-QZ 

29.Z307335E4-O1 

0 • 

0. 

-D. 

0, 

0. -4S.19S1|D9GE-01 

SI.&QODQODE-aZ 

39.<*36Z7<tlE-ai 

7i;Q13431BEtOD 

D. 

-2i,13»,g499EtDl 

80,17Z4953Et-DD 

0. 

ZZ.73S0573E-Q4 

sj.aaDaQQDE-az 

39.)(3&Z7i«lE-01 

71*nL343iaEfOO 

D, 

-Zi,1349499EtDl 

BD,17Z4953EtB0 

0. 

ZZ,7350573E-04 

soz 

SOI 

S 

SZDZ 

SZDl 

SZ 

OHETOl 

OHET 


93‘G3i04%6E-a2-il!a31661I£->ai il!|93Z7E3GE’'Qi. D* 
93*fi3134AaE~D2-ll.D31GG13E-01 1 3> 93Z7536E-01 0, 


FTHA 

FTRB 

FTRG 

MTX 

ZQ,S3aB145E4-Dl Q. 


-39.4Z3401QEtai 0. 


FZH 

LH 

HH 

NH 

55,S344764£«-D1 0. 


•lZ,445Z7d4E*DZ 0, 



WPCS 

ao.r<»399oaE4-oz 

TFFS 


D. 

0. 

0. 


MTY 

Z9.13<J0Q79E*01 


Q. 

0i 

Q. 


0, 


HTZ 


lDtZ7B5ZSaE-t-Oa-ZG«ZA0972A£»01 
la ,Z7H5Z5 QE^D D-Z6.Z4097ZJ)Ef 01 


FXH 

zoia3asi4GE4Qi 


FYK 




D. 

Q. 

TCIl 


SACi 




31*9534ailE-l3i-33.4547018£"A4 

43.4495910E-tlZ 0. 

0. 

24,96696a9E-03 


FLEX 


POINT 

X02F 

XOZT 

VD2F 

TOZT 

ZOZF 

Z02T 

XDIF 

XDIT 

VOIF 

YDIT 

ZDIF 

ZDIT 

XOQF 

TDQF 

ZOIF 


SIX DEGREES OF FREEOOH FLIGHT PATH STUDV 
GEHERALI2ED COMPUTER PROGRAM 


IHDSOF E 


CASE LRQLL 


fcOiQOEaSBIE-gt 
Za.aSGBSSGE^Ol 
ZQ.aDDDDaOE-Dl 
Za.S7G9SB«E4'01 
30 .aaflODOQE-Dl 

2a*aai«ib6 aE«-Dt 

ADtaaQaaDOE-Di 

2 a.as6BGST£i-Dl 


AUTS 

TI 


STAGE 1 PAGE 71 

sstOBGoresE-ai-iSiisTi^riiE+aQ 


9a.8Bl69A2E-03 Qt 0. 

Q. «97> 17530 9GE-03 A7> S3BZ516EtQD □< S. ~19. 94DS3BBE»B3 

2B.11 J949AE-02 0. 0. -5r.SB179A0E-Dl-27.S<»37e67E4-0B 0. 

a. ^l,3794S€GE-03 t»7«5aEiB8SSE4-D& 0. 0« -72.a753Z9AE-05 

SSIOADDBOAE-Oa □. 0. , A4,2m227E-Dt-l3l7A357D6E<-BB B. 

G« -33.e79t<ta8E-Q3 i|S,57lO 022E* 00 0., , , 36. 116B01BE-D% 

Z8.A7BG366E-D2 0. 0. -22.9BB1776E-01-17. 647A71BE4-DB 0. 

f). -6r.D176127E-D3 AA. 0275921E+0 0 Dc 0. -1A.67725A2E-03 


ISS 


ILR 


LANOIHG ROLL 
* 1 ICS 


IBS * 1 


TR 


UilOODOBOE-BE 57.000 BBBBE-02 

OELQH ALPHAE ALPHDl 

3B.290A5E1E-01 21,a5G2305E»02»2B.26S25AAE-02 

IHTEG RTN. HT = 1, QODO00DB£>O3 

IHTIG RTN. HT = 1. aQBDQOODl'OS 


PITCH AuTOPILCr 

ALPODl ALPHET flELOOE 

21,05fi2305E-02 A9.715A5E1E-B1 


tNTlC RTN. 
INTEG RTN. 
IHTEG RTN. 


HT = 
HT = 
HT 


ItOnDDOOSOE- 03 

1. DoaoaoaQE~o3 


Of POOR 


0£“9 


SIX DEGREES OF FREEDOM FLIGHT PATH STUDY 
GEHERALIZED COMPUTER PROGRAM 


CASE LROLL 


AUTS 

TI TR 

17.100QQ00E-0E lB.650a00S£>Oi 


ISS = 1 


LANDING ROLL 
ILR =1 ICS = 0 


IBS * t 


PITCH AUTOPILOT 


ALPHAE 


ALPHDl 


DEL CD E 


30*29a«tS51E->Qt 21. 05623 a5E-OZ-ll.20nil49E+Oa 


21, D5&23D5E-D2 80, OOODDOOE-Bl 


IKTEG RTNc 
INTEG RTN. 
IN TEG RTN. 
IHTEG RTN. 


HT = 2.5aoadoaoE-DA 
HT = Z.SODOOQOOE-QA 
HT = 2*50a0B0aQE-Ql| 

HT = 1. OBODDOaQE-DS 


2D.S6QaGDDE-Dl 20. 560000 OE-Dl 60. OSBaZOSEtOl 0, 69. a5B2643E'‘Di 2B.989Q420EtDl D. G0.B36A251E-B1 

Q. -18.9545803(1-02 0. 25, 9737925E-0Z 28, 997225eE+01 95, gQ99364Ef00 29,9972169E*0l 0. 

22.39bd536E-Q2 13,Gi25Br7£-[lt 0, -11. D690466EfOO 0, -44.253765aE-D3 I). 13.1700A69E-ai 

Q. 0. -13.4296059E-01 0. -33. 270304AE4-QD 12.4E71000Et04 0, 0, 

Q • 0 . 


a0.5765B43£-03 5 7, 7 57362 7£4- 03 0, 

13,214574a£-D2 24.Z<»45BG9E4-a4 0< 

13.2145748E-02 24.2A45669Et04 0i 


12.593725QE+03- 

65.59DE532£'t-D3 

65.59aE532E«-03- 


•21, 8992590E-O 1-12. 45741 D3E+D3 27, S94D712E +00-56. B8S 6435£+ t2 
•24. D5748D3E-01-64.6E53364E+03 34. 0241660E+DD 27.2a319g8E-D3 
•24.05748D9E-01-64.66533G4E+Q3 34 . 02416&0E+0Q 27.2S3199BE-03 


33.60DaDa0E-D2 15. 1919634E+01-42, 001 643DE+02 0. 
66, 7951319E-D5 4D.ig44B47E- 04 43, aZ36129E+Q0 0. 
66.7951319E-05 48,19448476-04 43. a236129E+D 0 0, 


-12.5DD4905E+03-40.6298664E+02 0, 

-65,6D89922E+{13 43.7B4358DEf00 Q. 
•e5,6DB9922£+03 43.7 8435806+0 0 0. 


80,5768843E- 03 
13,21457482-02 
13.2145748E-02 


-67.E135643E-D1 64 .4911174E-B1 56.90G7789E-D2 
-54, 70 d2747E-02-6 0.31145 02t- 05 14. 706952 OE-0 1 
-54.70a2747E-D2-a0.3il4502E-05 14. 706952DE-Q1 


-16,929m0E+02-l4.1374776£+ 01 
56,1337923E-Bl-28.91365aflE+01 
56,i3T7923E-01-2fl.9Hl566D£* 01 


•80.91444318*01 0. 


-14.3775I111E*D4 0. 


57. 151-lit£*03 0. 


-8 0. ni 141 Jit *31 9. 




ie-9 


FZH LM 

0. 

VPCS 

3S.7%aS90()E*’Oa 

TFFS 

D. 0. 


SIX degrees of freedoh flisht path study 

GENERAUIZED COHPUTER PROGRAM 
INDSDF 2 CASE LROLL STAGE 1 PAGE 

HH NH 

Sa.G655510E^03 d. 


169 


S. 


HI) 


SACl 


32.A5791 .5E-Q3 27,i»tl«3S(tE-a3-92.578933ae-n3 

Ft£X 


POINT 

XDir 

10.0DOOOODg'>Dl. 

Z8,9a9165aE*0l 

ZO.aQQDQOQE^Ol 

2S.9527936E«ai 

sa.aoQQQaaE-oi 

Eft.GitfsagEEtai 

At*SaoaaDo£-Di 

26.9891S59E»01 


AUTS 

TI 


XDEF 

YDIF 


D« 
d. 
0. 
0. 
«• 
D. 
□ . 


XC2T 

Y0.1T 

-27.aiD0g31E»0i 

-Z3l£tK*1773E-0t' 

-13U235Z92£-0l' 

D« 

‘Ai-asagraiE-fla 

o« . • 


ISS « 1 


YD2F 

ZOIF 


Y02T 

ZDIT 


66.9S6Al)»7E-t34 0. 


Z02F 

XDdF 


Z02Y 

YOOF 


XOIF 

ZOOF 


7|.Z«69fi6E-02-3S, lfl&6DAAE*fld 9, 

25il302a6t»E-02 .lAira^tGISGE-t^OS Q. Oi -GA«909825aE-0fr 

.9*«. U.6iei687E-Bl-3«i.355335ZE*00 II. 

26, A5Z819*»E-02 13e27«tDI>66E«-90 0. D, -AZ.BSlOOaiE-lIA 

* 5*^53i5E-01-34, 5713398E*0D 0, 

27.2550735E-0Z 66. 25l332eE-0l 0. 0, A9.9A94215E>S<» 

«♦ 3» 88.Q2A99a9E-02-30,3B278gi.EtOQ 

37.QA49a7Ae-02 38, 956U2aE-0H B, 


^ UNDING ROLL 

ILR =1 ICS = 0 


les 


tr 


ir.lQDQOOOE-DZ 18. SSOOOaGE-Dl 

OELQN ALPHAE ALPHOl 

aa«29Q46GlE-^01 21.a562306E-02-ll,a69Q4&6£tDa 


0. 


PITCH AUTOPCLQT 

AtPDOl AUPHET DEUQDE 

21..QS623B5E-Q2 8Q.aQODCdOE-ai 


INTEG RTN. 
IHrEC RTN* 
XNTEC RTN. 


HT = 1. D0aODOBOE-II3 

HT = i.ooaBaadQE-aa 
NT = i.aadBoaooE-03 


G-32 



SACl 


G-33. 


SIX DEGREES OF FREEDOM FLIGHT PATH STUDY 
GENERALIZED COMPUTER PROGRAM 


INDSQF 2 CASE LRQLL 
32.Afi23B^2E«03 2a.lGA6537£-D3’-ia. Al&48a<tE-Q2 Q* 


STAGE 

0 . 


FLEX 

POINT XD2F 
8D1T YDtF 

IQ.aQQDODaE-Ql B. 
2B,9a73737EtOL Q. 
ZQ.DDQDOailE-ni fl, 

a&.3SiE73BE4-ai a. 
3a.aaQaD00E>DL n« 
2S.9773B77E+01 0. 
AQ.aaQDOOOE-Ol Qg 
2a.9fl7A353E+01 0. 


X02T YD2F 

voir ZDIF 

-E9,991E12GE-Q1 D« 


V02T 

ZDIT 


PAGE 171 

69.9576766E-D4 


Z02F 

XODF 


ZD2T 

rODF 


XDIF 

ZOQF 


a*. 


-25, eaeasseE-Di o. 


-22. 8Q72991E-Q2 13.574Q7iaE^Q0 B 


14.8415603E-1)l-34,849Q321E'^a0 B. 


-15.1183179E-IJ1 II 


2D.77t(54D7E-D2 12.16772582+00 0 


42. 4Dg954aE-Bl-3l. 54477D2E+00 0. 


-11.3B79475E-03 


D.. 


-31.D750644E-02 0. 


21.4Q69933E-Q2 54. 5523a35E-Ql Q 


-41. D533432E-01-3G. 76459G7E+.aa 0 


-91,il)667l2E-04 


0 . 


, ISS = 1 

AUTS 

TI TR 

17.1OQQD0OE-O2 ig.aSQODOaE-Ql 

DELQH ALPHAE ALPKOl 

3D.29Q4551E-01 21*a5G2305£-02-10.9D946S4E«DO 


-31.aa00a95£-G2-62,649D357£-n2 0, 

LANDING RCLL 
ILR = I ICS = 0 


40«4297D15E-Dl-26.2D52e52E+00 Q, 


99.Qa4ia?2E-<14 


-14.58466336-03 


IBS 


PITCH AUTOPILOT 

ALPDDi. ALPHET DELDOE 

21.D56230SE-02 00.00000006-01 


INTEG RTM, 
INTEG RTH. 
INTEG RTN, 
INTEG RTN. 


HT = 1, ODtJEtDQDDE-03 

NT = 1.000000 OQE-OZ 

HT = 1. D0DQD0QQE-D3 

HT = 1.000000006-03 


2SDF 


20.96000006-01 20.96000006-01 61.2155413E+Q1 0* 69.77607096-01 20.98463026+01 D. 

0. -18.G22364SE-02 0. 25*96590196-02 28. 9S84173E+01 99, 8492722E+QD 28.98041066+01 

ig,a096676E-02 92. 51B17946-D2 0, _ -10 , 6964 B96E+00 Q. -39. 1535454E-03 0. 

D. 0. -18.0a76757E-Ql 0. -32. 3472B55E+00 12.467100DE+04 0* 

0 . 0 . 

LCEAR 

DELTA P P2 FT SR SF AA 

92.31S9464E-D3 a0.64D3649£+03 0. 

13.a621B92E-D2 24. 05032752+04 0. 

13.06313926-02 24. 0 5032 75E+D4 0. 


46*a0&9213£-01 

0 . 

BS.6027BG5E-D2 


FC2 


14.0144553E+O3 19.21D0755E-D1-14.6920229E+03 24,Tfl38g47£+DD-53. 15588086+02 
64. 53923236+03-54.67263266-01-63. 60303396+03 34,3946B61E+QQ 57. B27G817EMI1 
64.5392323E+03-54. 6726326E-01-63. 6038389E+03 34. 39468616+00 57. 8276317E+ 01 


OF POOR QUALITY 


( 5-34 


SIX DECREES OF FREEDOM FLIGHT I'ATH STUDY 
GENERALIZED COMPUTER PROGRAM 

IND5DF 2 CASE LROLL STAGE 1 PAGE 172 


HUVP 

VGPT 

FTRX 


FTRV 

FTRZ 


HA 

MB DOELTA 

33.GOOOOQ8E-02 

29.Ba40*76E-84 

29.aa*n<j76E-fl* 

B*.2Q*D&*3£l-aa-*9.5251 720E+Q2 
17.97a657llE-03 19. 290132 8EH11 
17.9786570E-P3 19, 29D132BEtfll 

0. 

3* 
0 . 


-lA. 73963A5E+D3-47. 
-6*.5«i99333E+a3 19, 
-6A.5999333E+Q3 19, 

3261*31E4-02 
3Q2a5G2E't-Ql 
30205 62E+01 

D. 92,31a9*6*£-n3 
Q. 13,D&31892E-02 
0. 13.G831B92E-02 

S02 

SDl 

3 


S202 

S201 


S2 

OHETDf. DMET 

-5*. e525076E-0t &3.33g*221E-Ql 
-32.*273Q26E-01-11.6922396£-02 
-32.A273D26E-D1-H,G922396£-Q2 

82.252B8B7E-02 

1A.68325B0E-D1 

l*.63325aa£-01 

0. 

0. 

0. 


0. 

c, 

0. 

D. 

0, 

0. 

-19.71922li3£ta2-2i,396099SE+01 
2*.7*62259£4'D0-2B.B&1*233£-^01 
2*. 7*622SgE*00-2S. S61*233E+ 01 

ftha 

FTRB 

FTRC 


HTX 

HTY 


MTZ 

FXH FYH 

-23.*i9aa2*E*a2 

0. -l*.3e92920E+0* 

0. 


13.2102839E4-D* 

0. 

-23.*19D82*E + CI2 0. 

FZH 

LH 

MM 


NM 





-l*.3a22Q27Ei'Q* 

0, 

13.**6b675E+D* 

Q B 






1/PCS 









3e.7*a99oaEi-o2 









TFFS 









0. 

0. 









0. Q. 

SACl 

32.4G635BtE-C3 SB. 9E76D4TE-a3-ll* SU3597E-0Z Q. 
FLEX 


nu 

0. 72. 72^1(510 £-0% 0. 


io.aoaDDDDE>ai o. 

2S.98<t9273Et01 0. 

ZO.OQCDQODE-Ol 0. 
za,9%91737g<-Dl Q. 
SD.DqOQOOOE-'Ql 

2a.97A9aigE«-Di a. 
AO.aDoaDDOE-ai o. 
2S.9BS0102£«-ni 0. 


-32.1D93557E-0i 0. 0* 21.9722225E-0t-3d«911<»a62E-»DQ B« 

0. -•19.12<J917aE-0Z 12.«DD315E<-Q0 D. 0. -15. 52* 870 7E- 03 

■<2 7.aB7B5*BE-01 0. Q. GO . 7SS5252E-al-3Q.2*9D9*6E'i-aD 0, 

0. ,, -10,176399aE-D2 11.11226a3£«-0D 0, , 0. -12. 2 679 17 IE- S3 

-1B.8G63246E-01 Q. D. -55.9*63B*3E-01-37.6374a50E-t-aD Q. 

0. ll.*683733E-02 *2. 667*83 7E- 01 0. Q. 13.2A632Q0E-03 

-Ba,2*2*231E-DZ 0 . , 0 . 63,2Q8D 2fl3E-01-Z2.*D9*9*9E+D0 0. 

Q. -21,2a6A052E-QZ-15,53397D2E-ai 0. D, -19 .97B3512E-B3 

LANDING ROLL 

ISS = 1 ILR =1 ICS = 0 IBS = 1 



se-5 


SZX OEGREES OF RREEDOH FLIGHT PATH STUOV 
GEH£F 


IHDSOF 

AUTS 

TI TR 

t7.ilOOOflOE-B2 IG.ZGSOeOSE-Sl 


DELQN ALPHAE ALPHDl 

30«290(»551E-ai 21.qS&23D5£«0Z-lII.636'^e9GE<t^dIi 


:H£RALIZED CDPlPUTER PROCRAH 
CASE LROLL STAGE 1 


PAGE 


173 


PITCH AUTOPILOT 

ALPDOl ALPHET OELQDE 

ai.DsoEaasE-oz oa.saoDcaoE-ai 


2SDF 

21.1225D0BE-B1 21.122S00DE-G1 61»6a6572iE*01 D. 69.7L2a317E-Ql 2B,9SZD790E+ni Q. 38,B997490E-fll 

H* 25,962L67ZE-n2 2B,90«i5332Et0i 99. S22a70ZEt00 28.98457S2E*ni 0. 

20.D298e34E-DH 75.31B5115E-02 Q. -ia.46714D2£*D0 D. -39. 5934277E-03 0* 71.3S7a731E-02 

0. 0. -2D.3138247E-a& 0, -31.7834931E4-aQ 12.4G71D00E4-S4 0. 0. 

0. 9. 


INTEG 

RTN, 

NT 

s 

1. DODODQ 005-03 

INTEG 

RTN. 

NT 

a 

1. QOOQODOOE-03 

IMTEC 

RTN. 

NT 

X 

l.aDOOOOOOE-DS 

INTEG 

RTN. 

HT 

~ 

1. aDQOOaQOE-03 


LGEAR 

DELTA P 

ia*ailG7B2E-Q2 QE.GELTaaQEtOS Q. 
12.89999961-02 23. B6261iaEt04 
12.Q999996E-D2 23.aB261iaEl-a4 0. 


HOVP 


VGPT 


P2 


FTRX 


SD2 


SDl 


FTRA 

■31.3661 573E+02 
FZH 


FT 


SR 


SF 


AA 


FCa 


16.3263697E4-Q3 13.Z(i61924E-Dl«16.217i679E^Q3 2 2.1Q561BOE+00-51 .281 E563E1-02 
G3.<»OS6495Ei'O3-4a.5601l}ilE-Ql-62.ifB374aQE<'O3 33.898438424^00 12. 094 087 9£4 02 
63. 4D9E4SSE4Q3-48. 560 lDllE-01-62. 48374802403 33.89B4384240D 12.a94!I8?9E4 02 


33, 60000002-02 54. 13372 012400-54. 6322310E4S2 
42i31150DDl-D4 25.81301332-03 27,211 8 782E401 
42.9115000E-04 25, B13B133E-D3 27,21187822401 


0. 

0, 

0, 


-87.41271592-01 61.23054632-01 92.299899DE-02 0, 
-31,29D7655E-01-iB,9DB9398E-D2 14. 6599933E-01 0. 
•31.29D7655£-01-16.90ag39BE-02 14. 6599933E-01 0. 


FTRB FT RC 

0. -14,3137661E404 D> 

LH HH 


FTRY 


S202 


MTX 


HH 


FTItZ 


HA 


-16, 259592eE+B3-5l. 7807530 E+02 
-63.4139524E403 27.2731D5DE401 
■63,4139524E403 27,273105DE4D1 


D. 

0. 

0. 


S201 

0. 

0 , 

0. 

HTY 

18,67814612+04 


S2 


MTZ 


ODELTA 

10.01107622-02 
12.S99939BE-02 
12.8999996E-Q2 

OHET 

-21. 57S3137E4D2-2*!, 744104624 01 
34. 96551922400-28. 81260092401 
34. 9655192E40D-2S. 81260 09E4D1 


HD 


ohetdi 


FXH 

•31.3661573E402 


FYH 


P o 

g| 

^ © 

m 




SIX DEGREES OF FREEDOM FLIGHT PATH STUDY 
GENERALIZED COMPUTER PROGRAM 

IHOSOF 2 CASE LROLL STAGE 1 PAGE 17i:« 

-14.31 O. lB.9752ei4E+04 D. 

VPCS 

3a.74fl99GaE+0Z 

TFFS 

0 . 0 . 


C. 0. 

SACl 

3Z.47B3e4eE-03 Z9.552S7aO£-03-lZ.43136B3E-02 0. 

FLEX 


TCII 


D. 


POIRT 

XDIT 

la.anooiiaoE-Di 
Za.9S2i|l&3E4-Ql 
za.ciDaaiiaDE-Di 
ZB.g47D275EFni 
3D.aaaoaaoE-oi 
2B.97Z4314Ef 01 
ita.oQDGaooE-ai 
ZB.9eZ4G49£t01 


AUTS 

TI 


XDZF 

YOIF 


XDZT 

VOIT 


YOZF 

ZOIF 


VDZT 

ZOIT 


74.7971731E-04 D. 


2D2F 

XOQF 


ZDZT 

YDOF 


XDIF 

ZOQF 


a. 

0. 

D. 

D. 

Q. 

0 . 

0 . 

0 . 


-34.Z5073Z3E-01 0. 0. Z7 .33a2Z31E-01-35.3ZS9BD3£+00 0. 

0. -15.11ZZZ14£-DZ 11.5193aiOE+aQ 0. 0. -la.31fliai7E-B3 

-Z9.40693<iaE-l)l D, ^ 0, 61.6Z51319E-ni-30.a«i6a917E+D0 D. 

0. -91.B639BS0E-D5 10.2B95324E^Da 0. 0. -13.1Q07953E-1I3 

-iB,661467ZE-Dl D. ^ „ ,D. „ „ -56.443e719E-0i-37,0275326E+0B ^Q. , 

0. Z1.95B1767E-D3 33.09Z3355E-01 0. 0. 14.357BDZ1,E-B3 

-90.D2Z49BSE-0Z Q. 0. 69. D97SOa7E-Ot-Za. llB24a4EF00 0. 

0. -10.3598942£-0Z-ZZ.474Z796E-ni D, 0. -ZZ,5633a79E-D3 


ISS = 1 


LANDING ROLL 
ILR = 1 ICS 


IDS 1 


TR 


17,tOnoaQDE-0Z 19,4L759C0E-Q1 


OELQN ALPHAE 

30. £904S51£-01 Z1.B5BZ305E- 


ALPHOl 

0Z-1D.4G714D2E+Q0 


0. 


PITCH AUTOPILOT 

ALPDDl ALPHET DELQDE 

Zl.a5623DEE-0Z BO. OODOODDE-Ill 


STAGE ON — INCR. OELTAl 


SIX DEGREES OF FREEDOM FLIGHT PATH STUDY 
GENERALIZED COMPUTER PROGRAM 


PRINT 

AHAXER 

DELTS 

INDSTF 


1N05DF 2 

.05 

*01 

.01 


CASE LROLL 


STAGE 1 


PAGE 


175 


TRA 


ESOF 


Z1.12Z5D00E-01 Z1.1225nOQE-Dl 61. 66657Z1E4-01 0. 69,742a317E-01 2B,9a2B79DE+01 0. 

Q. -ia.4135362E-a2 0. 25. 9G2AG72E-02 2B. 9a<i5B32E^ai 59. a22a7D2E4-0 D 2S.9aA5762E'^D 1 

2B.llZ9a63AE-a2 75.3165il5E-0Z 0. -ID . *t671*t02E-l-aQ 0* -39, 593A277E-0 3 0* 

0. D. . -Za.313aZA7E-ai a. -31.7S3A531E+aO lZ.(|67ia0DE4-04 Oi 

0 a 0 . 

LGEAR 

DELtA P 

10.01107622-02 95. GGATOB OEl-OS 0, 

1Z.899999SE-OZ 23. 66Z6118E*D4 0, 

lZ,a999996E-DZ Z3. BGZSlieE-t-OA D< 


PZ 


FT 


SR 


SF 


AA 


3B.D997<t90E-01 

7i;357D731E-0Z 

0. 


FCZ 


16.32G3697E-t-03 13. 2A61 E2AE-Dl-lG.Z171B79E+a3 2Z.10S61BDE<HOQ-51.Zai65G3E+D2 
G3.**05 6i*55E+D3-i|B.-56aiDliE-Dt-62,l|B37t,BDE+03 33.89843BA|+0D lZ.09t|D879E«-0Z 
63.41}56455E+D3-48,5Bni011E-01-6Z.4B374B0E+D3 33.69843841+00 12. 094 DB79E+ DZ 


MUtfP 


YGPT 


FTRX 


33.6000 0 DDE-0 2 54.133 7Z DlE+OQ-^5 4. 632231 QE+0 2 
42.9115DD0E-04 25.B13B133E-D3 27. 2116 7B2E+01 
42>9I15aaD£-D4 25. B13S133E-I13 27.2116 7322+01 


SD2 


SDl 


-37. 4127159E-Q1 61. 230 54G3E-01 92.299699DE-02 
-31.29D7G55E-Dl-16.gDa939BE-S2 14. 6599933E-01 
-3l,29D76S5E-01-l6.9D69398E-02 14. 6599933E-D1 


0, 

0 . 

0. 


FTRA 

-31.3661573E+0Z 

FZH 

-14.3a74474E+Q4 

tfPCS 

3fl.7469906E+a2 

TFFS 


FTRB FTRC 

-14.31376G1E+D4 
LH HH 

ia.9752fll4E+D4 


FTRY 


S202 


MTX 


NM 


FTR2 


HA 


-ie.2595926E+D3-5l.78D753DE+02 0. 

■B3.4139524E+D3 27. 2731Q5D E+0 1 D. 
-63.4139524E+03 27. 2731D6D E+01 D. 


S2D1 

D, 

0, 

D. 

HTY 

16.67B1461E+04 


0. 

D. 

0. 


S2 


MTZ 


KB ODELTA 

10.01107622- 02 
12.6999996E-02 
12.6999996E- 02 

OHETDl OHET 


-21,57S3137E+D2-24.7441D46E+01 
34.9655192E+0Q-2a.B126Da9E+Ql 
34.9655192E+0B-28.B126DD9E+ 01 


FXH 

■31.3661573E+02 


FYH 


SIK DEGREES OF FREEQOH FLIGHT PATH STUDY 
GENERALIZED COHPUTER PROGRAM 


ZNDSDF Z 


CASE LROLL 


STAGE i 


PAGE 


ITS 


0 . 0 . 

SACl 

3E.WD3B«»2E-03 2D.552578D£-03-i 2,4313 6B3E-D2 Q. 
FLEX 


T(II 


POINT 

XDlt 

la.OOOQOOQE-Dl a, 
ZS.0B2tilG3El-at 0. 
ZD,DaaD0DQE-01 Q, 

za.gii7DZ75e+oi o, 
3D.D0uoooaE-ai a, 
Za.972c«31tt: + Dl D. 
4Q«[inaQao(iE-Di o, 

Z 0 .Ta 2 l 494 GE 4 ^ai Q, 


AUTS 


XDZF 

YDIF 


XDZT 

VOIT 

-34.Z507323E-81 

a. 

~Z 9. 400931) DE-Ol 

D, 

-i8.6614e7ZE-01 

0 . 

•9a.022496GE-02 

C, 


VD2F 

ZOIF 


tazT 

ZDIT 


74.797ir31E-04 Q, 


ZD2F 

XDOF 


ZOZT 

YDOF 


XDIF 

ZDDF 


TI TR 

ITiiOaGOaOE-DZ 19*41ZSOOOE-Ol 


GELQN 


ALPHAE 


IS5 = 1 


ALPHDl 


0 . 

15.11ZZ214E- 

5lIa63966DE- 

D. 

21.95ai767E- 

0 . 

1D.3698942E' 


ILR 


0. Z7.330223iE-01-3S.3Z&96Q3E+0D 0, 

■G2 ll,515i010E+00 0. Q, -lS.3181017E' fl3 

0, Ol,6251319E<*01-3D,a4Ga9l7E+aO 

>05 ia.2&95324Etoa o. 0. -13.1007953E-03 

D. -56.4()3a7igE-01-37,OZ753Z6E+on 0. 

•03 33.09Z3355E-01 0. D, 14.3576Q24E-03 

Q. , 6g,Oa76D67E-Dl-Z0.1ia2484E+DD 0. 

•02-22. 474Z79oE-lll 0. 0. -22.56333792-03 

LANDING RCl.L 

= 1 ICS 5! 0 IBS = 1 


PITCH AUTOPILOT 

ALPDDl ALPHET DELQDE 

21,0562305E-Q2 80. QOaOOCOE-Ql 


30.2904S51E-01 21, B5G2305E-02-10 . 467140 2E+0D 0. 

4,800000002-03 
z, oaaDQoaoE-03 
2, OQOOQQDDE-OS 

4.000000002- 03 

2. 000000002- 03 


21.6225aODE-ai 21, G225000E-Q1 53. 1355141£t01 0, 69. G3094t7E-Dl Sfi. 974211QE4-D1 0« 12,7161591E-01 

0. -17,17559782-02 0, 25,9S34255E-02 Za,97449DlE*01 99, 7633936E*00 28,97U7BBEt01 0. 

25.5905159E-0Z 25.1457261E-DZ 0. -95, 848319DE-01 O;. -50,60389552-03 0. 20 , 0853135E-02 

0. 0. -14.4452442E-01 0. -30. SBE 2O39E+0 0 12.4671 OOD£tQ4 0. 0, 

0 , 0 , 


INT2G 

RTN, 

HT 

IN TEG 

RTN, 

HT 

IMTEG 

RTN, 

HT 

IMTEG 

RTN, 

HT 

INTEG 

RTH. 

HT 


ZSDF 



LGEAR 


G-39 


SIX DEGREES OF FREEDOM FLIGHT PATH STUDY 
GENERAUZED COMPUTER PROGRAM 


DELTA 

lV.GBl<»taD6E-9Z 

12.23b5lt3aE-D2 

iat2369it3aE-D2 

HUVP 

£0.93g0&iJE-113 

£2,T&35998E-Bi* 

^Z.7b3S99B£-04 

soa 

-5&.1633374E+00 

-95i.79fi7792E-02* 

-9S.79a7792E-aZ- 

FTRA 

-55.9DZZ944E>D1 

FZrt 

-l4.36614D8EfD4 

VPCS 

3«,7*iB99HDEf02 

TFFS 

0* 


INDSOF 


zotSsargg^Ef-o^ Oi 
za,g6znS54£+a4 n. 
22.9bzaaS4£t04 

9GPT 

36.65a729gE-02-i5. 
Z5.7Z252aSE-D3 2 5, 
Z5.7ZZ5ZB6E-D3 Z5. 

SDl 

47.9ai2150E-01 12. 
•27.97ZB745E-nZ 14. 
•zr.9726745E-0Z 14. 


2 

P2 


FTRX 


CASE LROLL 
FT 


FTR8 


LH 


-14 


5T 


STAGE I 
SR 


PAGE 


25.6 863556E-t-03-ll* A4?7474E4-00>2S. 
SS.655655SE^03 1 a.7a fii 140E-D 1-SB. 
SS.BS5G55B£+a3 ID. 7BD1 14aE-01-5B. 


65D9955E+C2 

t693291EtBl 

1693291E+01 


C855563E-01 

543D963E-01 

543D963E-(I1 

FTRC 

,3399667E»C4 

HH 

,Z392a94EFD4 


0. 

Q. 

0. 


FTRY 


S202 


MTX 


NH 


FTRZ 

-Z5.6B5Q269E4-Q3-14. 
-5B,a568998E+Q3 25. 
-5B.65fca99BE+n3 Z5. 


S2D1 

0. 

a. 

D. 

HTY 

56. 25DaiiSE4-04 


177 

SF 

7483637E4-a3- 

036D32DE-t-03 

a3&032aEt03 

HA 

1156750E+0Z 

3929475EtDl 

39Z9475E«1 

S2 


AA 

i^.iATsarrEfQO' 
30. 137aD3tE4D0 
30.1370031E-«’aa 


FC2 

'31,4B96a«7E+B 
33. 093502964' 82 
33.0935029E+02 


D. 

0 . 

a. 


MB 


OMETDl 


Q. 

s* 

a. 


0. 


HTZ 


-SB.B153125E4Q1' 

'32.B55061DE400' 

32.555a610£4a0- 

FXH 

•55.9D22944E401 


□DELTA 

14,6D140a6E-D2 

1Z.236543BE-02 

12.236S43BE-a2 

OHET 

'31.963D913E4 01 
'2S.62Q542l|4DL 
2a.62a54ZlE401 


FYH 


0. 


0. 0* 

SACl 

32.4793797E-D3 31.4672BBaE-a3-14.97aD5«2E-02 □. 

FLEX 

POINT 
XOIT 

lO.QODDQDDE-ai 
2a.9745B62E4ai 
20.aoaoaQDE-ai 
Z3.9414152E41U 
sa.aDDaQDaE-oi 


TUI 


X02F 

YDIF 


X02T 

VDIT 


Y02F 

2D1F 


V02T 

ZOIT 


Sa»1794e93E-Q4 0. 


202F 

XDOF 


ZD2T 

YDBF 


XOIF 

ZOOF 


fl. 

s. 

2* 

0 . 

On 


-27,1999248E-01 42.2i4557BE“Dt-43,24gg766E*0D 

D. 24. 17511 14E—D3 66.24051BDE— Q1 D* D. — 21.B4377B5E— B3 

-18.D211719E-D1 D. ^ 56.4D91431E-02-44.016D941E4QO . 

D. 18,aai9agiE-08 74.B62ai5DE-Ql D. Q. -72.2a93aaiE"l4 

-11.D123624E-01 0. 0. -12. gBG4936E-01-31. D964496E400 0. 


OS: POOR QUALITY 


0V"9 


Z8*9fiS2B99E»01 

%a*aDaooDaEoeii 

2A.9r<fS58S£»Ql 


SIX DECREES OF FREEDOH FLIGHT PATH STOOY 
GENERALIZED COMPUTER PROGRAM 

HD5QF S CASE LRDLL STAGE 1 PACE 178 

D. -'lG.7aiASDlE*’02 Bl* G243171E-02 Q* So 

~55*51E9SB1E-Q2 0. D. 29.675e90EE-01-lS.35t)lJi}i42E«-Oa 

0, 16.A7fl8776E-Q2-Al.l7t3287E-01 Ct 0» 


ca,2i6a362E-e<> 

D| 

•2a.23iG289£'S3 


LANDING ROLL 

ISS = i I!,R =1 ICS = 0 


las - 1 


t7.iaoaoOQE"Q2 19.912SaS0E-Dl 


DELOH ALPHAS ALPHOl 

SO.ZgQtiSSlEoOl 21.05B23D5i£-02-9B.8^B3190£-Dl 


PITCH AUTOPILCT 

L ALPHET DELOO£ 

2I.05BZ3I3BE-Q2 BO.ODOOOaBE-Ol 


INTEG RTM, 
INTEG RTN. 

INTEG RTN. 


4. DUDOaCaDE-QS 
A. nODaDOCOE-DI 

TIRE DEFLECTION EXCEEDED 

A. ODaaoiioaE-03 


DELTA m 


2.QD53015E-D1 


Z1.8G2B0D0E-Q1 
Q ■ ' 

2B.aS5SBiaE>D2 

Q. 

0 . 


21.B625a0fl£-Dl 6 3, fl3D8523E+ai B, 69,567D093E-I11 28, 97B137BE+DI 11, 

'1C.959B999£>Q2 B, Z5.9A9529DE-D2 2B,971]lAaCE4-ai 99.723ABGDE't-aQ 2fl.97D1285E*lll 

25iA12a26aE-03 0. -92aB0SG25iE-ai 0* -53. 1131D2DE- 03 0. 

■ cI -2t;UBB955E-Ql 0. “ * -32, 679a?37E+DB 12.A€71DQQ£taA D, 

0. 


iZ.aA93A29E-B2 

Z7!701A395E-03 

a. 


20.05301AaE-02 

12,D2a97AAE-DZ 

I2.02A97AAE-Q2 


BB, 7D51117E-03 
2A,a771911£-DA 
2A.077L911E-DA 


-6A.7767J09EtQn 

32.27a7833E-(I3- 

32.27i,ra3dE-[)3- 


32,1110133E+DA 0. 

Z2.AaA5351E(-0A 0. 

22,ABA5351EtOA Di 


37,0 625P99E*03-25. 2A5329aE+afl-37. 09agD53Et0.V73.S738HBAE-Dl' 
57,A2A7a66E+03 Z4.52A09b9E-ai-5B.B156DAAEi-03 29.753aG3AEt0B 
S7.A2A7eBbEtQ3 ZA, 52A0 9B9E-01-56.6156a AAEf-Q 3 29, 753S63AE'i-aD 


52.15A1791E-Q2-32, 136036 3E*D2 
lA,Aa3964AE-03 13, 8262 656E+01 
1A*AS396 aA£-D 3 i3,6262656E+01 


31,07n5dl3E-Dl 13,0A792a9E-Ol 0. 
>2a,712a35AE-nz 1A.A7AA319E-D1 0. 
■2B.7l2a35AE-02 1A.A7AA319E-D1 D. 


'37, a636DDeEt0 3-27.2316A50£4-a2 0. 

-57.A2A7AA9E*a3 13,97a3530E+Dl 0. 

~57.A2ArAA9£frD3 13*97B3580E+0t 0, 


■13,ZDA5782£t02 
3A,B7325B6Et02 
3A.B732586£«^ 02 

ODELTA 

ZQ.05301A8E-D2 

12.DZA97AAE-C2 

l2,02A97A4E-02 


OHETOl 


-ll,3A6Sia7E+B2- 
17. 5ZD9719EtOD- 
17,S2B97l9E+aD- 


3A.im993B2Et0l 
'28.560 5215E4- 01 
2a.5&052t5E«-01 


Ii7“9 


•3I.105E515E«-DS 0. 

FZH I.H 

“15.22aia79E*-0<» Q. 

VPCS 

38.7<»«99aa£4^t)Z 

TFFS 

D. Di 


SIX DEGREES OF FREEDOM FLIGHT PATH STUOT 
GENERALIZED COMPUTER PROGRAM 


1ND5DF Z 


CASE LROLL 


■1 S.191165(iE«0^ 0. 

MM 

96. (|Z05 719E-('a>t 0. 


NH 


STAGE 1 PAGE 
95«356657SE«04 0. 


179 


-sn.inszsiSE-FDZ o* 


Til) 


SACi 

3Z.A07ZZ3SE-03 3Zt3A31056E-D3-iS*iaAB6GaE-OZ 
FLEX 

POINT XD2F 

XDIT TOIF 

ig.aaDQQoaE-Di a. 

ZB.97QAS72Er)-Sl 0* 

2Q.QDQQQDQE-D1 Q. 

2.a.g39S933E»Dl 0. 

30,Q0DDa00E'~Ql D. 

ZSi9Sl91V3£tQl a. 

AD.OODDQGQE-ai . 0. 

Z8.9703B79E+D1 G. 


XDZT 

TDIT 

-3Z,S2A0S97E-0l 

0. 

-18.^(303 A39E-0i 

On . 

-16.5Ba6B82E-Dl 

D. 

“l3.63993»i6E-Dl 

0* 


YD2F 

ZDIF 


VDZT 

ZDIT 


62.2923339E-0A 0. 


ZOZF 

XDOF 


ZDZT 

YDDF 


KDIF 

ZODF 


0 . 0 . i»1.1800958E-01-5S.6J,a651ZE*a0 0. 

1Z,853072AE-S< ra.665B675£-01 0 . -ZD.QZ10801E-03 

Q. 0. -Z7,6A53393E-Dl-57.7657Z41E*a(l g, 

16.J*512752E-DZ 58, 9H26573E'-D1 0, 8, -28.A62il2AE-04 

St ot 15.A5ai961E-Dl-29,3ti57206E+DQ D. 

■16.7aB1872E-02-i49, 2437333E-02 0, 0, 56.7A21359E-0L 

0, Q. ^ 17.1A53Dt6E-D2-ll.981752iEtD0 Q, 

28.6D29ge‘tE-02-A8,256389lE-Dl 0. 0, -iS.6702759E-03 


ISS :: 1 


AUTS 

TI TR 

17.1BDQ0nQ£-82 2a.l525D00E-Ql 

DELON ALPHAE ALPHOl 

3S . 29 0 A 55 lE-8 1 21 . 05623 0 5E-02-92 . 886625 lE-01 


LANDING ROLL 
ILR = 1 ICS = 0 


IBS =! 1 


PITCH AUTOPILOT 

ALPDDl ALPHET OELQOE 

2I.Q5623Q5E-DZ 80, DO OOQQaE-Dl 


I nHn?» ur>ri_i 


317-5 


SfOP 


sis DEGREES OF FREEDOM FLIGHT PATH STODV 
GEHERftLIZED COMPUTER PROGRAM 


INQSOF 2 


CASE LROLL 


STAGE 1 


PAGE 


laa 


APPENDIX H 


AIEPLANE B FLEXIBLE BODY EXAMPLE 3 


H-1 


ORIGINAL PAGE IS 
OF POOR QUALITY 


STCASE TAB 


1 ABGl 

2 

ATAB02 

2 

ATABBQ 

2 

ATA810 

2 

ATA811 

. 2 

ATAB12 

2 

AT A 8 15 

2 

ATAB16 

2 

ATAS51 

2 

ATAB52 

2 

ATAB53 

2 

ATAB56 ■ 

2 

ATA857 

2 

CTABLl 

13 

CTABtE 

13 

FT A BO 2 

5 

FTASC3 

20 

TTASID 

50 

vtab:i 

S. 

VTA0S2 

5 

VTABC3 

5 

VTABC4 

5 

VTABS6 

5 


REH 

NCASE 

REH 

IVARBH 

THAX 

A MINER 

PRTHIN 

AMAXER 

BELTS 

PRINT 

REH 

AMASS 

HGC7F 

GAH7D 

VG77P 

THTBD 

RHHGR 

INDAPC 

INDADD 

INDFPA 

IMDPLA 

INDAGM 

INDGRT 

INDWGT 

REH „ 

INDVPC 

XCGRF 

VTABCl 

VTAOiS 

VTAB03 

VTAB'JA- 

INDXZS 

VTABC6 

REH 

INDAER 

AREFF 

DIRFF 

DERFF 

INDAAl 

ATABCl 


TRA 

BCD 

BCD 

BCD 


SCO 


BCD 


BCD 


3SDF2-PLAKPUANE 

ILRDLL 

AINTEGRATIOK INFORMATION 

a 

A-'J • 

• jj QQ 

.0 

*Tl(jA 

• b 5 

3REQD FOR SDF-2 
•saT't.aas 
ig.3 ^ 

- 1 . 1606 C 

29&.2E07a 

Ig«339J* 

.t, 

1 

1 

1 ' 

1 

2 

1 

1 

5VEHICLE PHYSICAL PROP. DATA 

1 

.Biloa. .1. 

2^ 0 . , 1 . E9 70 2E+ 6, 50 Oil . , 1. 597D2E + 6 
e; 0 . , 1. 5970 2E+6; 50 00 . , 1,597 02E+6 
2,0..1.59 7a2E-t-6;55aO.,t,S9702E+6 

I, a. , 1. DE+5,5C0D ,,l.CE+5 
ifAERaOYNAHIC INPUT DATA 
1 

1605. 

37.7 

56.7 

i7.9573»i27E-3,-S.5q'tt9aSE-3 


1 

ca 


rmi 

INDASO 

AT.ABao 

INOAiO 

ATABIO 

INDAll 

ATABli 

INOAia 

ATABIZ 

INDA15 

ATAB15 

XN0A16 

ATAQiB 

INDA51 

ATAB51 

IN0A52 

ATA052 

IN0A53 

ATAB53 

INDA56 

ATAB56 

IN0A57 

ATAQ57 

REH 

INDTFF 

INOTSO 

ITIOX 

TTABia 

TTABlQ 

TTABIQ 

TTABia 

TTABia 

TTABliJ 

TTABia 

TTABia 

TTABIO 

TTABIQ 

ETIOH 

REM 

NSTRUT 

HASS 

RX 

RT 

RZ 

THETAD 

ERBEG 

RGR 

NT IRES 
RZERO 
H 

DELTAM 

RLT 

IFD 

AI 

BI 

FTA802 

FTABQ3 

{^GHENT 

RF 

vz 

PZERO 

VZERO 

A 


|.4a2Q979E-3,6,89316&4£-'» 


'».18951E-2,2.0aa'*<fE-2 

1 

-3.978321E-2,-3.9B50349E-2 

5 . 48 E-2, 3 , 7645688E*2 

1.4720279E-3,1.23S4312£-3 

1 . 

-1.725£-2,-1.45E-2 

1 

1.2SE-4,5.0E-5 

7.35l5484E-3fl.7a27972E-3 

-5,H147852E-4,l.D2389ZS£-3 

j3 . 136 8631E-4, 1 . 8Q65268E-5 

8.7E-5i7.3418152E-3 

1 

2.aE-5s3.6363636E-5 
BCD 3ENGINE. THRUST DATA 
3 
1 
h 

^1 « V " «Bxr a t y 2« 

0 g f • If • 2 i i 3 
Q t f a gfOtfCgfa* 

Qifa«iC(TDa 
OgfO* pQgyagfOa 
GgfaagOgfG* >l 

a a f U a f U a f a a f 0 a 

0 a f a a ) a a f a a 

8 a a b a f Q a T a a f Q a 
OapQa lO.pQ. 

BCD 3LANDING GEAR DATA 
3 

4a94aa0et 27a ±9587, 27. 19587 
35,CB33,-2*838B7a-2.83B67 
D.t-B, 3333, +8.3333 
1 g 91667,. SU9583,. 509583 

0a,0a,0a 

Q a 

4.47 
2. ' 3a 3 a 

lt3474l67,1.13125,lal312 5 
a 5541B7 , a 604167 , . 604167 
a 196333 , a 19 58333, a 19583333 
1.5E+3 

1 

1. 32d 4533E+5,3. 812928&E+5,3.fll29286£+5 
1,2112257,1.412391,1.412331 
2 , 0 a , 0 a ,1 a 5E+4 , J a 

6, QaiQa, a QQ7, a J36, a 1, a 336, a 4, a 336,la,a 336, 10 Q'a , a 336 

Ia2i2.6,2a6 

OaaU.aOa 

5.48333,6.8792,6.6792 

35280a, 40220. ,40320. 

0 .1614Sa3,.4716435,.47lo435 
.1104166, a £673611,. 2673611 


10 

14 

19 

23 

28 

32 

37 

41 

46 


1 

-Pi 


I DCGl 
NSMAIN 
CTABCl 
CTA8C1 
CTABCl 
INDCC2 
CTAS02 
CTA0C2 
CTABC2 
HUS 
ES 
SB 
REM 
INDFLX 
NHODE 
GMASSl 
GHASSl 
GFREQ 
GFRtQ 
SZHOD 
SZHOD 
■SZHOD 
SZHOD 
ARHODE 
ARHOOE 
ARHODE 
ARMODE 
ARHODE 
ARHODE 
ARHODE 
ARMODE 
NPTS 
OUTHOD 
GUTHOD 
OUTHOD 
OU THOO 
OUTHOD 
ouTmod 
OUTHOD 
OUTHOD 
ROXS 
ROIS 
REH 
IPLT 
IS OF 
ISTPL2 
IFU 
REM 
REH 

INDAUT 

IN 

ZN 

YN 

N 

REH 

ICS 

CDCH 

SSH 

XCH 

YCH 

ZCH 

REM 

ITO 

HF 


BCD 


BCD 


INT 

BCD 

BCD 


Q«{1b& 567 7l**2«f3B 

iSo.raiTl J6.78lT^'«3.92t4«. 92,AA3.92,AA3.92,i*'{-5. 
443.92 
1 

Q.tX*&G&771..2«p3. 

l36.ZBl,l36.781,4,23E+4,4.23£+4f4.25EF4«4,23E+4 

4.23t+4t4,23E+4 

•■1 • X t X 

Ic53l533i.Cu8i6567,,DC0l6667 

1.333,1.6667,1. 6667 

A. f*1 



BCD 


, C o , c . 

o,-.1157 


1 

siufo^ILOT DATA 
3A. ENGINE DATA 
1 


2 

-.55, -.55 
-14.1667,14.1667 

3 B. DRAG CHUTE DATA 
G 


G 

.2 44 
1609. 

-5.625 

3 . 

-2.41667 

BCD SC. PHASE BEGIN-TERMINATE 
12.25 


6 

13 


6 

12 


7 

13 

19 

7 

13 

19 

20 
31 
37 
43 


17 

29 

41 

49 

65 

73 

89 


Tf 

HKF 

DELTAH 

NLRI 

TI 

KP 

VS 

X3 

TS 

HS 

REH 

ALPDES 

TTD 

K£ 

PM 

REH 

TSP 

TRV 

TCH 

TBK 

ISS 

ILR 

las 

REM 

IC 

XRFl 

ITl 

XRF2 

ITS 

HI 

IHl 

H2 

1H2 

HRl 

IHRt 

HR2 

IHR2 

TRi 

ITRl 

TR2 

ITR2 

REH 

IB 

TBKl 

I0K1 

TBKZ 

IBK2 

REM 

TST 

ALPDL 

REAL PH 

DELALA 

PSH 

PSH2 

RFALP2 

OELQF 

DELQTO 

DELQL 

DELQU 

DELFDl 

REH 

RFB 

OELBA 

p;sR 


• 8 . 

8.736 

3 ■ 

0 

Q. 

Q 

10. 

3000. 

12 ■ 

Q. 

BCD AG. HOLD MANEUVER DATA 
11.5 
0 . . 

INT ifl 

BCD 5H. LANDING ROLL MANEUVER DATA 

0. 

h 

‘ lj. 

D. 

0 

a 

BCD 51. ENGINE FAILURE STAGE DATA 
INT 0,8 

0 . 

INT 0,0 

0 . 

INT 0,3 

INT 0^0 

0. 

INT OfO 

0 . 

TNT 0,8 

C. 

INT 0,0 

0 . 

INT 0,0 

0 . 

INT 0 

BCD 5J> BRAKE COND. STAGE DATA 
INT 0,0,0 

INT c|0,3 

INT dIo.O 

BCD AK. PITCH AUTOPILOT DATA 

.2 

Z. 


D. 

0 . 

0 . 

s. 

0. 


- 10 . 
+25. 
5.25 
BCD 4L. 
.5 
.05 
IJ. 


YAH AUTOPILOT DATA 


OmGML FAQg 
OF POOR QUALITY 


P"pii 

PJiPSI 

DELRL 

DELRU 

REM . 

RFPHI 

DPHIA 

PSA 

DELPL 

DELPU 

REM 

TF 

NOF 

IR 

NB 

NLR 

NTO 

K2 

REH 

KBG 

PD 

DELTAH 

OHECDi 


eco 


BCD 
I NT 

I NT 


oca 


0 . 

-HO. 

+2ii. 

itM. ROLL AUTOPILOT DATA 
• 5 
«G5 
- 10 . 

- 12 . 

+ 12 . 

ON. THROTTLE AUTOPILOT 

Q * 2 V . 

X ■ « X* 

0 . « 3 . 

Q > f 0. 

40. BRAKE 
Q.yQ.fO* 

.1 

.001 


DATA 


AUTOPILOT DATA 


MBU 


Q.,0 

HBU 


G.>0 

REH 

BCD 

5P. 

DELHS 


5.25 

Dt LRRD 


31.5 

DEU 


IG. 

NEDl 


• X 

REM 

BCD 

4Q. 

lAP 


3 

HR 


10. 


OELQO 

DELUDE 

DELQM 

DELPD 

DELRD 

HANLOG 

PITCHP 

REH 

REH 

IHDLG 

ISTAGE 

OECRES 

STESTD 

INDLG 

REH 

AIMCRS 

STEST 

PRINT 

DELTS 

AHAXER 

PRTHIN 

AINGRS 

STEST 

AT AS 51 
ATAB52 
ATAB53 
ATAB56 
ATABS? 


BCD 

BCD 


BCD 

TRA 

BCD 

BCD 

TRA 


BCD 

TRA 


DATA 

INTO PROGRAM 


INITIALIZATION 


4.56478 

4.56478 

4.56478 

0 . 

0. 

1 
1 

2STAGING 
4A. GEARS 
0 
0 

IHH 

11.0 

-1 

4B. SMOOTH IMPACT STAGE 

30DELT1DDELT2D0ELT3 

-.aS,-.65,-.05 

a G 2 

.005 
. u 0 J5 

0 « 

ITIHES 

.3 

7,35t6484E-3,l,702797£E-3 
-5.2147852E-4»1. D238926E-3 
-3.1368631E-4,l.a06526BE-5 
0,,3, 

0 . > 0 . 



s: 

t 

'~4 


TRA 

■ 05 

■ 0 1 

.D1 

BCD 4D. SMOOTH IMPACT STAGE 
BCD lUDELTi 
-,35 

TRA 

.02 

■ oa5_ 

BDO 5£, IfFICIENT AttAXER STAGE 
BCD IDELTAi 

* X 

TRA 

.05 
.01 
. .01 
1 

TRA 


( 

i 

1 

i 

f 

! 

f 

i 



IHDSUF e CASE LROLL STAGE 1 PAGE fi 

A. GEARS INTO PROGRAM 


INITIAL PRINT DO! FOR VP3S 
XCGRF AREFF OiRFF DERFF 

I6a uSGu >) Li lc .+^2 37i7tt>lilQtij£+0b S&i7CUU0JliE+(tb 



PRINT CODtS 

IDENTIFY IMG TIME 

HISTORY 





2S0F 

TIME 

TIMES 

XC77F 

YC77F 

HGC7F 

U777F 

V777F 

W777F 

PI77R 

QI77R 

RI77R 

AMAGH 

VA77F 

DYNPP 

KG77F1 

VG77FI 

ZG77F1 

ALPttO 

BETAO 

ALPHDl 

BETAOl 

GAH7D 

SIG70 

THTPO 

P3IP3 

FCV 

VPCS 

AMASS 

TFFS 

MT 

PHIPO 

FCZ 

NT 

AX77F 

AV77F 

AI77F 

HTR7P 

FDC 

FCX 

SACl 

CAtfAH 

CA 

CN 

GY 

CL 

CM 

CNN 



I 


INDSOF a CASE LROUL STAGE 1 PAGE 


2S0F 


C. 

:§:< 


da ■ Ut 

59 : 99 S 2 SS 1 E-Ui lxU 9999 e 6 E 4 t )0 il* 

Q* d. E7.T45%fl5lE-l,l 

a* jt 

VPCS 

3 a. 7 Jt«a 99 aDE«-a 2 

TFFS 

a. fl. 


la.oooostaEtoc! astosm^zE-i^ai o.. 


59i 


ZG>E 337 b 7 uE-Q 2 29 . 6 Z 2 ar&QE 4 uI lQ.<t 2 S 2977 c-t'ai Z 9 . 615999 &E 401 Q 
u> 0. 'll»6JG9flE3Ertll, a* l(l 

Hi -31.E515S39£'I-GQ Igt'tG/lOOuE^'J^ U* 0. 


fi> fla 

SACX 

29.77V5«i9E-fl3-(iu«67M533E-Q3 6C ,975D5a9E-a2 S. 


AUTS 

ALPQES 

tXaSQaaodtE^oa 


PHIDES 


TTO 


AUPriDl 


nil 


G. 


FLARE 


15.32ai&70E-Q3 0. 


OELqN ALPHAS 

26*B5<*‘t76bE-ulrl«t.ua2J*531E-07 Q. 

IHTEG KTH. HT = la6d5L8a0tot-L3 
2SDF 

8 * 0 , L. 

C • (p * ' L • 

59.99922aiE-81 IX .d3999a&E*00 L. 

C. B. 9B.1W2933E-02 

Dt b • 

VPCS 

3a,74a99il0E+82 


D. 


PITCH AUTOPILOT 

ALPDDl ALPHET OELODE 

'14. flCi 2453XE-B7 26>8544760E-fll 


g. . ^ XO.OOjIuUQE+Qu 29.B274142E+U1 B. 59. 

26.5337B76E-02 29,622376a£t!Il 1(1.4252977E+B1 29.8i5g99aE+ai 0. 

0. . “11.6869853E-ai D. 10, 

D. *^2G.33u27Q9E^O0 12. 4 d7X0C JE4-Q4 0. 0. 


Q569126E>00 
) 33939 ME^aD 


B 5 G 912 &EAaa 
339398 AEt DO 


OL-H 


ZNQSbF 2 CASE LROLL STAGE 1 PACE 10 

TFFS 



0. 





G. 

a. 

TCIJ 


SACl 





ag.TT'tSfligE-aj-aa .a7%5E53E-03 

6C«37SS5&9E~G2 Q< 

0. 

15,32fll670E-03 

AUTS 



FLARE 


ALPOES 

PHTDES 

TTO 

- 


llaSUOuOCuE^-Ou 

0. 

Ii. 

PITCH AUTOPILOT 


OELQH 

ALPHAE 

ALPHDl 

ALPDDl ALPHET 

OELQDE 

®7,S6ij7208£-ai-ZA,a0Z'i531E-«i7 

£« Cl ■ 

-1A.Q02A531E-Or 

ETiGouFELAE-Oi. 


STAGE- OH— OECR. HR 


LL-H 


i 


SIX DEGREES OF FREEDOM FLIGHT PATH STUDY 
GENERALIZED COMPUTER PROGRAM 


INOSOF 
-1 


CASE LROLL 


STAGE 


PAGE 


11 


INDLG 

REM BCD 4P. SMOOTH IMPACT STAGE 
AINCR5 DCi) ZDDELTIDO'LTSDDELTS 
STEST -.05, -.05, -.05 

TRA 


ESDF 

ii. 

i.'§l999£2BlE-ai 

0. 

(I. 

LGEAR 

DELTA 

Ii. 

G. 

G. 

HUVP 

33.GQQ0ubiiE~32 

33,GOOJCOgE-02 

33.C-SMt]«n«5E-j2 


G . 0 . 

ti ■ L * 

11 . 49999 a 6 E*aa L. 
a. g 6 . 14 ZZ 9 d 3 E- 0 £ 

<7 • 


a. ID.QaaaQbOE-l-llu S 9 . 0274 iI 42 E 4 -Ol a. 

26 . 53376 TflE -02 29 . 622076 QE +01 10 . 42 S 2 g 77 EtUi 29 , 6 l 5999 aE* 0 1 
0 . u, - 11 . 6 C 59 aS 3 E -01 Q. 

D. - 26 . 330 Z 7 D 9 Et 0 o 12.45710 D 0 £«-Ii 4 0 . 


59 . 05 G 9126 E+QQ 

9. 

latsagsgsaE-i-oo 

0. 


3S.zajoocaE4-]3 g. 
40 (SZOuOGOEFOS t>. 
4G .320 jltO iiEtJ 3 b. 

VGPT 

29.Gl999gitEtDl u. 
29.6l5999CE*Cl C. 
29.&15999tic»01 u. 


P2 


FTRK 


SO 2 


SOI 


0. 

Q. 

0 . 


u ■ 
O « 
u . 


L 4 
b . 

L 4 


04 

Gt 

Up 


0. 

u » 

0l4 


FT 


FTRV 


S 2 D 2 


SR 


SF 


AA 


FC2 


31 . 97 l 331 flE- 01 - 36 . 9 S 49755 Etfl 2 - 78 . 8 S 62277 E+Ql 0 . 
54 . 93 l 52 flBE-ul-l( 1 . 77999 g 6 E+U 3 - 39 . 6353699 E+ai Q. 
54 . 93 l 52 BOE-Ul-iQ. 77999 g&E+ 03 - 39 . 6383699 E+iil 3 . 


-C. 

- 0 , 

-u. 


G. 

0. 

Q. 


FTRZ 


S 2 Q 1 


8 : 


MA 


S2 


u. 

0. 


HD 


OHETDl 


ODELTA 

-79. 6 095 15 4E- 01 
-10.9G4G626if-Ql 

-lJ.9a4862e£-3l 

OMET 


0. 

3 . 

0. 



FTRA 


FTRB 

FTR 3 


HTK 

HTY 

MTZ 

FXM 

FYM 

Q. 


G. 


< 1 * 

0 . 


U. 

0 . 

0 . 

3 . 


FZH 


LM 

HH 


NM 





g. 


0 . 


fi. 

n. 







VPCS 

Za.74a9933E«02 

TFFS 

g. 


SIX DEG 
G 


INOSOF E 


Nt 

CASE LROLE 


rnrEE8”pu?k5‘«^lll 


STAGE 


PAGE 


12 


D* 0 1 

SACl 

29, 77*iSai9E-a3“2il,67i*9533£-ti3 bu,9?505&9E-i32 


FLEX 

POINT XD2F 

XOIT TDIF 


lU • Euli JLjifE-Ol 
29 « A2E+U1 
Ztit GDI Jpi4,>jE”*Gl 

29. t,27^.tt2£+wl 

30, LD-i^L If 
29.L27%jt(2Ei-Gl 
AO, Cuijuj j wE**iiX 

29, C27^j A2£<' jl 


0, 

u , 
0. 
0. 
b , 

u , 

D , 

L, 


X02T 

tOlT 

90.12995AAE-Q2 

1c!i7394i2E-u1 

93*.2374ii57E-C2 

9SIl25t,ajlE-02 

V , 


0. 


0. 

It, 

D* 
D. 
b. 
G , 
D, 

a* 


Aurs 

ALPDES PHIOES 

ll,9QilJuGuE't'D3 0, 

D£LQN ALPHAS 

27,533922AE-ai-14.uD2AS31E-07 


TTD 


ALPHOl 


IHTEC 

imteg 

IN TEG 
IMTEG 
INTEG 
IMTEG 
IMTEG 
IMTEG 
IMTEG 
IMTEG 
IMTEG 
IMTEG 
IMTEG 
IMTEG 
IMTEG 
IMTEG 
IMTEG 


RTN, 

RTN. 

RTM. 

RTN. 
RTN. 
RTM. 
RTM, 

RTM. 
RIM. 

RTN. 
RTM, 

RTM. 

RTN. 
RTM, 
RTM. 
RTM, 


HT 

HT 

HT 

HT 

HT 

HT 

HT 

HT 

HT 

HT 

HT 

HT 

HT 

HT 

HT 

HT 

HT 


S.LDJ 
1, Eub 

l.buC 
1 , L Q 4 
l.bbu 

Xvb u«t 
L*b“ 
X*dm; 
1 • 6 J ^ 
1 « b Jm 

1« 6 ti j 
X • b w w 
x.&iS^ 
X* b j u 
X • b u i* 

laliiiltJ 


uOadoE 
L«»ui3 lib 
bou J uE 
tjwiitlCE 
LljOpuE 

ULJtJ JbC, 
jiiuC, 
uiJituuE 
uwu iJpE 
• w Utf I# E 

L V J d L t 
tr'UCit] UL 
.uwut 
w J ubu t. 
c-luCut 
buuGb t** 


04 

b3 

b3 

J3 

u3 

13 

L3 

.3 

13 

b3 

-3 

>3 

u3 

Gi 


TdJ 


G. 


15.3261670E-a3 0. 


Y02F 

ZOIF 


YQ2T 

201T 

D. 

59.fI5B912GE-t-au 

59l09G-I126E-«-at] 

a , 

59.JSG312GE-F0J 

G, 

59. a5&912&£+Qu 
FLARE 


2D2F 

XDQF 


ZD2T 

YDDF 


XQIF 

ZDOF 


0. 

u. 

a, 

0. 

0. 

Q. 

Q, 

Q. 


-2fl.9135646E+DQ D., ^ 

D. - 21 .Q 464329 E--gA 

- 2 a, 45442 uflE+ 0 ii D, 

3. -12.44a204aE-B4 

-26.15B4D11E+0Q D, 

It, lG.2379itCaE-0% 

-24.3726223E-i-Q0 D. 

0. -27.7776622E-04 


PITCH AUTOPILOT 
ALPDDl ALPHET 


UELQDE 


-14.aC2‘*531E-£.7 27.533922i(E'Cl 


INDSDF 2 CASE LSjDLL STAGE 1 PAGE 13 


ZHTEG 

RTN. 

NT 

— 

xabDGCi|ji]LE'*L3 

INTEG 

RTN. 

HT 

s 

Xt6Ji««iub9Li 

y 

INTtG 

rtn. 

NT 

S' 

inTeg 

RTN, 

HT 

= 

L* u3 

INTftG 

RTN. 

NT 

s 

utf y J Juw l*4j'3 

IHTEG 

RTN. 

HT 

s 

X»bJT^Ltii4jl<L*4<3 

INTEG 

RTN. 

»X 

s 

1 « ou 1 * uiii J«i u c»*(j 3 

INT?G 

RTN. 

HT 

s 

Xab g « J J 3 

IhTEG 

RTH. 

HT 

= 

X*bt#wi*j|Jyi>b*w3 

INTEG 

RTN. 

HT 

s 

Jli £"* J 3 

INTEG 

RTN, 

HT 

s 


INTEG 

RTN. 

HT 

s 

libCjLliduJcE-'LJ 

INTEG 

RTN. 

HT 


EL'*' ^ 3 

INTEG 

RTN. 

RTN, 

HT 

s 


INTEG 

HT 

= 


INTEG 

RTN. 

HT 

s 

dLab0u^4A«iJif ci**u 3 
X«bbJkijjgyb‘*’*j3 

INTEG 

RTN. 

HT 

s 

INTEG 

INTEG 

RTN, 

HT 

c 

X^bbLvU'Jblf d 3 

RTN. 

HT 

-s 


INTEG 

RTH. 

HT 

= 

X«bMu^yji3if g 3 

INTEG 

RTN. 

HT 

= 

X«bl#teLwi3alJ EL* m 3 

INTEG 

RTN. 

HT 

s 

X*buC4wjj(4E*g3 

INTEG 

RTN. 

HT 

s 


INTEG 

RTN. 

HT 
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0, 

•02 47.S1213Li<iE4-Cl 
•02 4 sU755215E+0j' 


>02 


PITCH AUTOPILOT 


D£LQN ALPHAE ALPlOl ALPDOl ALPHET OELQDE 

30.29046402-01 21.a5621B7E-02-7G.dl786ia£-D2 0. 21.IJ5621B7E-02 48 ,6b5464bE-0i 

INTEE RTN. HT = 1. 1 U^tJiJItl)E-i,3 

IHTEG RTN. HT s 1. uBwCliiulE-aS 

INTEG RTN* HT s i. ^ iLIIjIIuOC E— 13 

INTEG RTN. HT = 1.uOL1Jj1[.E-ii3 

2SDF 


74. 10uu0uuE-il2 74. IJuuai OE-02 
0. -51.l927319E-d3 

-14. B966&ObE-01 90 »Cuii Eln6E-jl 


21.7B90139E+01 0. 75, C8311519E-01 28, B8675fl4E+01 Q. 

C. 26.19742512-02 29.246S372E+B1 10 .l&35859£t01 29.2464fiaa£>01 

u, -19,98B348&E-02 0* eB.7915016E-02 0, 


45.7522395E+0Q 

0. 

92,a7936aiE-01 


B-W 


I 


SIX degrej-s of freedom fugki path study 
GENERALIZED COMPUTER PROGRAM 

IMDSDF 2 CASE LROLL STAGE 1 PACE 71 


Q. 

(} « 

0. 

ia,a2i*fl735£-u2 

j t 

>1S.4225LD5E4-GiI 

l2.4&7iaO0Et-04 

0, 0. 

LGEAR 








DELTA 

P 

P2 


FT 

SR 

SF 

AA FCZ 

11. 

IB.EJlddlldE-a^ 

iB.£oi9ai]aE>jii 

35.2aj.u3CijEl-a3 

I9.l72'*125c+C<» 

ig.iTzwesE+dft 

D. 

L. 

0* 

j a 

iA. 

14. 

398986bE>ai 

39a5054E+ai 

-16.57aaoigE-ul-38.g549765E*D2>7fl,8562277E+Ql S. 
19.5l92ia3E-Hlii 21. 6l34BaLE«-dl 13.2417<»35E-fQ d 91.4680 97aE+G3 
19.91921U3E-l-0d 21. 6l34aSbE4-Cl 13. 2417435EtC b 91. 4EBii97))E+03 

HUVP 

VGPT 

FTRX 


FTRY 

FTRZ 

HA 

Ha DDELTA 

33.Gdi}2ui>u£'*J2 
33.GJjilbi;dE~32 
33. 6 ul 1 J uuLE-bE 

29.23533b7ttol 
•f3.1.t,627B£-Cl 
43.iJ AG278c“iJl 

51*3722932E4QQ 

51.372Z932E+UII 

Q. 

Ha 

-D. 

-15.43aiB25Eful 

-15.43dHl£5E+ul 

0. 

5a.98Gll3aE+QD 

SB.EBGllZaEtOO 

C. -4a.l894118E-01 

d. 18,2i;i96JaE-D4 

0. l8t2Gl9BuBE>ii4 

S02 

SOI 

5 


S2D£ 

S2D1 

S2 

OHETOl CHET 

0 « il * 

lD,D8763giE-ai-’J.l.(i3ij5933E-Jl 

lC.087&3giE-01-11.03t.5933E-ai 

b « 

13.93ii8l67£>{it 

l3.931iBl&7E-l,l 

Q. 

0. 

0. 


0. 

0. 

0. 

0. 

0. 

a. 

0 . il . ' 

75.1104.23E>01-26.259297BE^ai 
75, 11043 23E-0 1-26. 259297BE*-tIl 

FTRA 

FTRH 

FTR3 


MTX 

HTY 

MTZ 

FXH FYH 

15.2217693E+J1 

0. 

■£a.797t7d8£tUl 

c. 


21.29271B7E+ai 

0. 

15.2217G93E401 0. 

F2H 

LH 

HM 


NM 




■%9.76Ja237£<-ai 

0. ~25.6775133E+02 

a. 





VPCS 








3fi.7<»a99i|JEtu2 








TFFS 








Q. 

0. 








a. 

3. 



Tdl 



SAW 








31. 9527C G5E- 0 3 >33 .4 35b9u 3£>a 4 

43.452BBa4E>u2 

Oa 


0. 

24.95S77S2E>J3 

0. 

FLEX 








POINT 

XOlT 

XDEF 

YDIF 

XD2T 

YDIT 


YD2F 

ZOlF 

V02T 

ZOIT 

Z02F 

XDuF 

202T XOIF 

VDuF ZOflF 


82 -H 




6E-H 


“'gl6PAEEzB=E89?uffc5'MIB 
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169 


AUTS 

n TR 

i 7 .iaa<iaQaE-a 2 i 8 «a<i 5 i) 0 i)aE-iii 


CELQN 


ALPHAS 


ISS - 1 


ALPrtOi 


, „ LANOIHG ROLL 

ILR =1 ICS = 0 


PITCH autopilot 
ALPDO l ALPHET 


IQS * 1 


OELODE 


30,29«^t6A6E-ai RltaSe2ia7fc-a2-11.19155S7E+0il 0. 


21.(i562ia7E'02 SQ.QOOaOOOE-ai 


IHTEG RTN* 
IHTEG RTK, 
IHTEG RTM. 
INTEG RTH. 


HT = 
HT = 

HT = 


3 


aSDF 


Eu.S55juuut-31 £u.S55C-ji.oE-Ul 6L. CL132Bi»E+0i G9»a5922E9£-ijl 28 .9S89»iaaE+ai 11. 69.3210Ze6E-Bl 

3 £’s^k 7Q7 o- I 5"tt'-aa 2a.g9733fi3E4-E,l 99, 9130 C7BE+aB 2a.9972259E+Dl 0. 

E4,23S>7939t-a2 X3 .oaaABkBE-ui _ _ _ -11.167 jS 6BE*Q0 0. •*47,8B6ai7BE-33 0, 13,2196DA5E-fll 


u • 
L • 


-14.05l7Ul£-iii G< 


-33.7g7’JL75E<-fl£j iZ.A&TlbilOE+aA 0. 


LG EAR 

DELTA P 

B1.732a6&lE-ii3 57.656a945£+t3 
13.2B34932E-Q2 24.44fl6a91£*Q4 
13. 2B 3 4932 e- 0 2 24.4 4 B 629 It ♦ l 4 


If. 

C. 

L *. 


rtJtfP 


VGPT 


P2 


FTRX 


FT 


SR 


SF 


AA 


FC2 


12. fl2451Guft + 03-12. 5554g62£t0u-l2,67fl97O2E+03 31.QSZ1374E40u-59.06536a9E-t-32 
66, J766C17E+03-16,93435v«E4Qj-65.5Zfl7395E+t3 2a.l461525E+Oa-l6,1707501E+£ia 
66, 076BClK4a3-16.9343»a6E+0J-65.S287U95E+33 Z0.1461525E+D 0-16. 17J 75 jIE+oS 


33.60003 j«E-i)2 l5,2B7i27BE+Dl- 
91.78jd&60E-j5 b!>.229g775£-i;4' 
91.7Bjoa6a£-a5 55 .2299775E-u4- 


42,77il2l58E<-[j2 
- 6 t •b 6 k 3994 Et 0 u 
6u.6B(j3934E+00 


SO 2 


SUl 


-13.63a7954E*d'j bS.7l3344Bt-jl 
•2B.953o34lE+DJ i9, 0 B59u36E-u2 
•26,95363412^00 ig,0859J36£-l}2 


FTRA 

-lC.S39i220£+(i2 


FTRO 


5fa.7S;2i,37E-t2 

i-». 73 i 43 a&E-iil 

14,73i43d6E-Gl 

FTR3 

•14.4977719E+J4 


d. 

it 

5 . 


U a 

U . 


t). 


FTRY 


S202 


HTX 


FTRZ 


HA 


-12.7S923C9E+u3-41.32l35tiGE+02 
-66, li 927935£f C3-6il , 6642S6flE+ Ou 
-66.v927935E+a3-6v.564256fl£i-a0 


S2Di 

d • 

C.' 

HTV 

60,6772a99E4-t3 


0 . 

0 . 

a. 


a. 


S2 


HTZ 


HB ODELTA 

tl. ai.792E66l£-n3 
C. 13,2a34932E-J2 
Q. 13.2834932E-32 

OHETOl CHET 

-17. 2172294£+a 2-14. 0 772319Etdi 
*7T,6464a3CE-lll-28,9298a56E+01 
-77. 646483tE-J 1-28. 92980 566+91 


FXH 

•10.539122uE+52 


FYH 


a. 


FZH 

-Ht.573&198E+0fc tl. 
VPCS 

3Q.74ag9JuEtu2 

TFFS 

&■ 


UH 


““ “8lslS»£fzMSeuffi«oSffl 
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HH 

b9.%5ca33&E+C3 


d. 


T(I) 


OC 

J 

OJ 

o 


O O 
“n |0 

o ss 

O fe 


SACl 

32. <15770 S6E-Q3 27. 39286552-03-92. l23Sl5<tE-03 Q. 
FLEX 


POINT 


XD2F 

XD2T 

XDIT 


YOIF 

YDIT 

10 . u Ol^g duh— 11 

9* 


-27.67383J7E-01 

za.gao.uZaEtji 

« • 


1. « 

2D* u'J.aubt.E— gX 

iil « 


- 24 . 56 aaa 27 E-Dl 

2S*9S26a5sE-l'll 

U B 


1*. . -; 

30 • L j giiuugL-ul 

Qb 


-lA,6d57637E-Eil 

2 a* 979 i5<*1jE+ ul 

b « 


b • ! 

j1 

U • 


-74.4153nj9E-G3 

26.989Ei»l9c.+ :i 

G. 


b. — J 

AUTS 

TI 


TR 

ISS = 1 

17*lGi]uiii)tiE-J2 

ia*i 

045 vJbOE- 

01 

DELON 


ALPHAE 

ALPHDl 


TD2F 

ZOIF 


VD2T 

ZDIT 


0. 


<i>t.6954232£-02 18.568t,li|9E+09 

Z3*,1539(f79E-02 13t3<t71«8E*-a J 

5ui053j93l£-a2 68!94a4367£-0l 

-45lt887602E-Q2 35I4626263E-C2 

LANDING ROLL 
ILR = 1 ICS - 0 


6b.B3S32e2E-Q4 Q. 


Z02F ZD2T XDIF 

XDOF VOiiF ZOOF 

■xa.oiicezzgEf-co-^s.itBGSTuuEi-iia o. 

8a 3. -28.%72&lBaE-9% 

■a6.57SJl79E-ul-<ii4.717997<*£+0D 0. 

0. 0. -1A.9213231E-D% 

*15.W3d238E+QQ“4g.lli7S95E*-0G 0. 

0. Q. 79.55126aaE-0% 

31* 6113317E+Q0-1B. 4ai7856£-0 2 0. 

0. a. -15. 4 673291 E-D 3 


IBS s 1 


30.29J4646E-J1 21*i) 562ia7E-j2-11.167i:i B68E'«'|ja 0. 


PITCH AUTOPILOT 
ALPDOI ALPhET 

2i.0562lB7E-d2 


OEtQDE 

60.00 QGoaoE-ai 


IMTEG 

RTrl. 

MT = 

1. u uuQd 00 C E-3 3 

INTEG 

RTH* 

HT = 

1. if t. a d b dO u E- ii 3 

IHTEG 

RTH, 

HT = 

libOu if uUO UE-g 3 


* 



vo 

—I 


IKTEG RTH. KT 

2S0P 

2C)*759lit. uuE'~ Jl 

a. 

21.b<>G93il&£-(]2 

Q. 

a* 

LGEAR 
DELTA 

8<tV79:a4l6E-g3 
13* Ski 5^'t9'^E~GE 
13.3a85<i9<>t-ilZ 

HUVP 

33i 6il JJJutlE- j 2 
5C.9<t7u:a6=-u‘» 
56*947iJti8 6E-U4 

SD2 

-i2.7«ti5ZaxEtjg 
“6fl» lSd3aa5L~01* 
^66*'X383695E*uX* 

FTRA 

-97,7773i'tu£+01 S. 
FZH 

-X<it5j&a&u9£'^i><» (>• 

VPC3 

3S.7Aag9ak£tD2 

TFFS 

G. a. 
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ea «755i)il«Gt-jl 6u.6ai2203E+ul b. 69. fll3‘i754E-til 23. 9670 D96E+3 1 

•ia.a:7.i996E-ij2 25,969B576E>'J2 26.992A331E+S1 99 . 8796S3aE4-0D 

lX.A339a2iE-Cl b. , ^ -1C. 96 j63d6Et(iO 0. . -*t2. 77a55U8g-03 

u. -14.lG527g6E-ul 0. -3 3.1ii4C8 71E+oii 12.4671C LGc*04 


fl. „ 5a.l07%009E-31 

2a.992625a£i'ill 0. 

Q. li.096l944E-ai 

0. 3. 


P2 


FT 


SR 


SF 


AA 


FC2 


FTRX 


b7 .33<»b377Ettf3 
24.4>tu772at+'..4 
24 . 772 5E+C4 

VGPT 

11.9 33 7153E*31-44. 676757 J£+li2 J. 
3ii.663 7l93E-i]3 33 .7623439E1-31 3, 

du.6537l93c-33 33. 7625 439Etul U. 

SOI 3 

62.6 74^95 Jc-51 69. 6C53i> B0E-u2 C. 
■79.C 96w645£-u3 14.73053342-01 L. 
-79.u96..645E-b3 14. 73t5S34£-61 0. 


13,38J3e44E+B3-44.2329979E-ei-l3.262S665E+a3 
B6.253tg55E + 03-2 3,S9574ul£'f-Ov— 64.9ia6555E+a3 
66. 2503905E + 5 3-23, 595740 lE-t-ub-&4,9iaa55l]EtS3 


23. 8497817E+0t;-54. Q7ia812E«-D2 
46.9499131E+00 26. 4636723E+51 
4B.9499131E400 26. 463672821-81 


FTRB 


LH 


FTRD 

-14,58B0565E+D4 


FTRY 


S2D2 


HTX 


FTRZ 


HA 


•13. 29 66539Ei--.3-43.il 2933 SSEtJ 2 
-66,2609427Ei-ki3 33 .78 037 39E1-(11 
■66,26a9427£l-63 33 , 7J 0 j739E+0i 


C. 

0 . 

0. 


0. 


S2C1 

0. 

0. 

0 . 

HTV 

8C.64ai77G£i-b3 


D. 

0. 

0. 


S2 


HTZ 


KB 


OHETOI 


ODELTA 

84.79S9415E-53 

13.3G85494E-92 

13.3O85494E-02 

OH£T 


-17.92B8fl9aE*0Z-17.5a45441E+ai 
43.28 5223jEbDQ>28.93674b2El-Ql 
4S.2j52£3jEi-06-2d.9367462Ei'Jl 


FXM 

■97.7778140E1-01 


FTH 


0. 


HH NH 

B5.228&a49£-t-ii3 0. 


T(I1 


SACl 


OS’ POOR QUAUTV 




3Z,^2ita«7E-0j 

FLEX 


INQSOr 2 CASE LROLL 
2a.l<<0<tar2E>a3>lL.3796477£-JS 0. 
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69.aG5Q938E-H% 0, 


XC • tiU'^biC Ji*E*~uX 

2a,gB723d3E+Jl 

2QiLBJuumuz*^J1 

2ai9511j33E+iJl 

3JabJjiiLijt<E~ul 

2ai977lDD3E+i<l 

Hi, - jc-ul 

28.g87359«it + ui 


■E7,722*»5X&E-01 0. 

^ .^“‘«l,U6l‘*358£- 
"ES.ZEBiIZZ&E-ul U, 

^ -3tt.3306a72E- 

‘X2.97«»8C.‘tH£-il u. 

L. 8X.2U12Gu3E- 

‘31;. £22493 7E-G2 u. 

u, S:». BldS792E- 


02 i3.424S226E«Cg 

02 12!u651397£4-Qg 

b, 

33 53.3eiH132E**til 

03-18*55iJ2339E-C2 

LANQING ROLL 
- 1 ICS ^ 


lliG02g426E4 0a-24i 9473XDSE-»00 

Op 0 , 

■*»a,l;;79g65E-02-36.593Q273E+0fl 

'22*620aB43E+00-5Gl7566329E'^OS 

0. i. 

17.B827473E+00“12.aBU427E+0G 

Q t u , 


IBS = 1 


-l|.162766flE”03 
-7st 13150 33E-04 
13*79114Q3E-03 
-la;6ttl9265E-D3 


17.1033bi(.£-C2 


TR 

X9t045iaLflE-ax 

ALPHAE 


ALPiDl 


30.29g4t>46E-01 21,uS&2Xd7E-t]2-lCp960G336E4'00 


IMTEG RIN, 
INTcG RTH, 
IHTEG RTH, 
INTEG RTNp 


HT — 1 p u J a uUgO 0E*g3 

HT = X, iiij ju<iOuii£~b 3 
HT — . 1, ;<u iu‘J JCuE— ti3 
HT — Xp LO j LbOCli E'*u3 


PITCH AUTOPILOT 


ALPDDl 


DELQOE 


2X.D5G21S7E-U2 63.aaOLCC0E-01 


2tj.955ja>i4E-31 

2i:2a73jl9E-tf2* 
. 4* 

U P 


2d.955uUuuE-aX GL,2jXQ446E+ai 0. G9.77X2u21E-CX 2G.9B<i95B4Ei-Dl Q. 

’Xa.6a.45Bi.7E-i)2 u. 25. 9&6247aE-D2 2a.9Sa3d35E-«'Ll 99. 35l9337£+aJ 2B.9Aa7957E-»01 

g3,32131G5[;-u2 k. -10 . 534J196E’f00 0. -42 .D731299E-33 C. 

li. -lb.S23417GE-Dl ii, -31.54EX060EI-QU 12,4G71IiCLE4u4 0. 

i , 


47.213S3aGE-01 

S9lll3S243E-a2 


9L.937j3X5E-a3 

12.a2l76S4£-i2 

I2.e2l765>t£-J2 


3u.a93lX99E+j3 u, 
24.16995&3Li-u4 &, 

E4p 1 G995E3E+S9 in 


X4pG4GG933£«a3 B2.B2g 4754E-01-14.443J65lE<-03 19. 9G21929E>0u-51.18X2395E4-{I2 
62. 359£45a£+u3 17.53ai997£-UX-G2 .lalGx97E+il3 25.4831275E+QG 23. 0 2530 53E«32 
62,654E455E<^b3 17.533u99?E-Ul-G2.16lG097E+33 25.43 3x275E4'aii 23.0253a53E+0Z 





s: 

j 

CO 

OJ 


INQSQF 


HU VP 

33i &iluilu JUE~02 
9't.Il7»t5‘i75£-ii<* 
9<*i i7-i5'*75E“uH 

SD£ 

-33.25B&Bl2E-al 
-4t3. 33i?l j5S-J3.- 
-^l9»33i7iJ^^c-^.^- 

FTRA 

-1^. 9a77jl!i£tJ2 
FZrt 

VPC5 

3B.7<ia93JD£t-J2 

TFFS 

0. 


VGPT 


SIX 

2 

FIRX 




CASE LROLL 


S4.a373344E-l'Uj><iB.E2aG591E+t.2 
i?&*S969235£->j3 59. ^6E4-ul 
55.5969235E-J3 59.1<iBj3jSE^ul 

SOI s 

61.l7b 55u uE* 


'23. ^3u 955 Jg-i. 
■c 3. 530 956 Ec.-ii 

FTRb 


LH 


ul ai.9fioul29E-C2 
xA.&97a9;uE-ci 
lA.697tt9iBE-£.l 

FTR5 

-iA..2569d9E+bi» 
HH 

19.UJ23U77E+C4 


HR 


STAGE 


STUDY 
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173 



FTBV 

FTRZ 

HA 

HD 

0. 


“14.472aiB2E-H)3-46.5366476E+02 

0. 

li . 


“62.B7144B7E+03 

59.325382024-01 

0. 

>1. 


-b2,B7t44B7c«‘iJ3 

5g.3ZS3a2uE4^Gl 

0. 


S202 

5201 

S2 

OHETDl 

Ji . 


0. 

3. 

-19.39a2G9BE4^02' 




0. 

7b.Q5BlB2l|4-gx' 

s. 


,C. 

0. 

rb.OSBiaZlEl-Oli' 


HTX 

HTV 

HTZ 

FXH 

0. 


13.8194269E'l-t4 

0. -14.9B77J10£4'0 2 


DOEtTA 

9G.937G315E-03 

12.821765AE-0Z 

12.82X76SHE>32 

OHET 

•21.299 ttA^SE+Sl 

ll 

FYH 

Q. 




TCIJ 


SACl 

32.96o7223E-i33 2a.89?27^5E"i)3-11.5i)17093E-02 0. 

FLEX 


POINT 

XQlT 

lu.LCuBo jOE~u1 
RA.ssseaaiE't-ui 
Eii.uG J Ox JoE" ol 
28. 96955 91£+til 
3u.liuJUu li X ^•" 111 
28. 9752 556£^iil 
6'o.GjxJuo.E'”jl 
2B. 98526 jbc.4-ul 


XD2F 

YDIF 


II.. 

u. 

ij . 

u . 

a. 

b. 

J* 

H. 


XD2T 

YDir 


YD2F 

ZDlF 


3b.J669966E-ai 0. , 

“14. 96583ai»E 

01 a . 

-22.5647991E 

01 0. 

^^-19.i9l9t57E 
lb. 473678b£ 


72.625773AE“04 0. 


VD2T ZQ2F ZD2T 

ZniT XDiF YOdF 

10 . 24t)4l24Ei-a0-2fi*212975SE4'Oa 


XDIF 

ZOOF 


-£4l9453239E 

•13 !s 220749E' 

■52l4r£2i3aE' 


ISS 


0. ia.24t)4l24Ei-a0-2fi.212975SE4'Oa Q> 

02 lS;5137442E*flo 0. t 

0. 11.75443d4E-t-QQ-23.B92a96BE4-Q0 0, 

“02 11.02633BaE+03 „0. :i. ^ -13. 62552B2E“03 

It. a3.0952C74E“a2“3Q.3999241E600 0. 

02 40.iH05aBGE-vl 0. „ u., 11 . 662a368E“33 

b. -9fl.7216929E“01-5?.bBdg354Ei-DC 0. 

32-11. 325a21l£-ai 0. C. -15. 158B612E-03 

landing roll 

ILR = i ICS ■= J IBS = 1 


OF POOR QUALIWi 



:2Z 

j 

CO 


SIX DEGREES Og,FREEDOH FLIGHT P4TH STUDY 
GEHER4LIZE0 COMPUTER PROGRAH 

INDSOF 2 CASE LROLL STAGE L PAGE 17ii 

AUTS 

TI TR 

IT.lDOJQOilE-aa 19*SJi54aL0£-iil 


DELQH 


ALPHAS 


ALPiOl 


PITCH AUTOPILOT 
ALPODi ALPHET 


OELQOE 


aO.ZSHtiG^GE-ai £l.uE 6 Eie 7 £-o 2 -lb. 53 <tal 3 &Ei'C 0 G. 


21 .US 63 ia 7 E>G£ BQ.OaOGDGQE-'i]! 


INTEG RTN. 
INTEG RTH. 
IHTEG RTH, 
INTcG RTH. 


HT = 
HT = 
HT = 
HT - 


Itb Guu 3 d 0 uE-L 3 
1. cU'jvji;i}ij£~u 3 

1 • u i. bblj jG L 3 

L. V b b 4 . JbG b £*u 3 


2SDF 


2l.l3JJuiJuE-uI <:l.l3juGi.li£-'Jl Gl. TueSI'taE'i^Sl Q. 69.73233l7E<'{«I. 2B,9S23225E'i-31 Di 38ia2<bS%18E-ai 

l . 25,G6267G3E-o 2 28.9a<t8167EFul 99.32 4ii01flE+aC 20. Sa4aO73E'T0 1 0. 

23.296>t272c-u2 75.l66n3G9c.-tf2 -1^ . Z55555l£+flfl Q. -A6.USba45BE-83 I}. 7Q, 5G11107E-a2 


6 . 

Q. 


u . 

U. 


-21.50U4137E-01 


— 3 i<. 667 a 924 EFCu l 2 . 467 li£flu£ 4'64 


8: 




LGEAR 

DELTA P 

lu • G1 4J29 6E-u2 9e.29566b 5E-i-tl3 
12. 556tf 121E-32 23.atf475tf 7E+.4 
i2.556jl21E-j2 23.6 j475--7£tt,4 


c . 

b . 

L. 


rtUVP 


VGPT 


P2 


FTRX 


FT 


SR 


SF 


AA 


FC2 


16. 3311.726E+03 11. 2671449E+A J-16 . 2324229E+C3 20.uSB5 A72E+0 D-50. 73338a7E4-02 
61.d33297EE-^b3 lS,5921AS2E4au-G J.6217A65EFa3 1S.132S3B2E45& 29i. 40369 23E+I12 
6l4b333972E4b3 16. 59214u2E40:-6t) . 6217465E4Q3 lS4l3203a2E40C 29.433&926£4a2 


33.6ajJubi>£-i)2 52.93aG554£4a3-S4.65l7533E4fl2 
12.tf567923E-a4 72. 52. 237 3t-d4 73.5932524E4D3 
l2.b567923E-a‘t 7 2.5 26 2373E-U4 73, 5932524E+ijb 


SD2 


SDl 


FTRA 

~36. 139tf u 9&E4g2 
FZM 


U. 

a. 

6 * 


-a5.366a3Q3£-u2 bU.9.23449E-jl 9 2. 653239 J E-u2 0. 
15. BS^idlHE-bl-EG.SaSldtfSE-La 14.ti527432E-bl 0. 
15. 534ifll4E-dl-2&,36Gl8b6E-b2 14. 65274a2E-0i J. 


FTRiJ FTR3 

-13. B396..a7E4ii4 
LH HH 


FTRV 


S2D2 


HTX 


NH 


FTRZ 


HA 


-16,2654026E4a3^3l.7976422E4t2 
•6i.C3a3321E4b3 74.0119 B91E4uii 
-61. J3a932lE4ii3 74.U119891E4D0 


6 . 

0 . 

9 . 


S201 

L. 

C. 

a. 

HTT 

19, 721830 7E4t4 


S2 


HTZ 


OOELTA 

10. 0l4b 2962-92 
12.5S6ul21E-02 
12.5565121E-02 

OKET 


-21. 5a235b9E4a2-24.a716125E4ai 
94. aa7i6S5E-oi-2 a. 7i27ag3E+ai 
94 . aa 71655E-0 1-28, 7127 6 93E4 01 


HB 


OMETDl 


FXH 

-36.1393 jS6E43 2 


FYH 




-13.93a79£9E+Uit U. 
VPC5 

3fl> 7<»d99itMe»b2 
TFFS 

0. >1. 


SIX DEGREES OF FREEDOM FLIGHT PATH STUDY 
GENERALIZED COMPUTER PRDGRAH 


IHDSOF a CASE LROLL 
19.76 o053SE4-u<i 0. 


STAGE i 


PAGE 


175 


HI) 


SACi 

aZ.ATllQATE-Oa 29,55a7W5E-a3-12.-n33a99GE-02 0. 

FLEX 


POINT XD2F 

XDIT YOlF 

IQ ■ u G J u u ukE" a 1 a* 

2S« 9d2a TSvEF jl tj a 
2 cj • ti u 3 j ^uwE-* liX b« 

H8.9‘*73759E+C1 Q . 
3Q«iiQii'jui(t>c— 111 Q> 

28* 97278 'jl L* 

1 J «i ULE* 111 8« 

2Bi982?9lbEtijl Qi 


AUTS 

TI TR 

l7a lJiijLiibE'*u2 l9><»2QtiubCE* 

DELDN ALPHAE 

3U.29uA6<tGE>dl 21.QEB21H7 c' 


XD2T 

YOlT 


VDEF 

2D1F 


V02T 

ZOIT 


-35.7u24372E-01 Q., ^ ^ ^ ' 

-68.3'*S812flE“D3 11. 5767A5AE+0d 
•Q1 0. Qi 

25, SA421G7E"Q3 !»,. 2767D92E+0ti 

-3&‘,a352Llfl£-fii* 32^7693659E-lil 

“ -lAU&X‘* 41 iE-U 2 - 22 tai<*a 59 IiE-Sl 


•32 ,5649 u42E' 
■19l74b372SE" 

-lil-a9253<i£- 

t • 


74.81513S5E-04 0. 


ZD2F ZD2T 

XQQF YDiJF 

■22. 2743677E-G 2-37, 51Q7541E+0a 

Q 4 Q « 

is.aaEOSigE+oo-sa .9255E9i)E-i-ac^ 
l&t8343189E+fl0-13l559127aE-*^Qu' 
•2H3242727E+00-4|l2153947E+0C^ 


0. 


XDIF 

zoaF 


19.34333u9£>03 

llU67aa7GE-Q3 

Q. 

95.3201622E-84 

li|*.650aa42E“a3 


rss = 1 


LANDING ROLL 
ILR = 1 ICS 


= a 


IBS = 1 


■dl 

PITCH AUTOPILOT 

ALPHQl ALPDDl ALPHET DELQDE 

■22-l»,255555lEtDa d, 2l.G5&2ia7E-C2 SQ.OQDJDOLE-ai 


STAGE OH — INGR, DELTAI 


PRINT 

AHAX£R 


£SCIF 

Z1.13ai3|]ilG£-ul 

Q. 

Z3,Z96HZ7ZE-iZ 


INOSOF 2 


CASE tiROLL STAGE t PAGE 


no5 
*^1 

□STF 1“^ 
TRA 


176 


2X>13iiuaiiilE-.l 61. 70931 i»6£tGl C. 69.732 Tai7£-ll 2S.9a£3225E*Gl G. 3A. Q24G4lQE~01 

ia.39l2a37t:>j2 b. 25. 96267&3E-Q2 20. 9S<t1167E-»Cl 99.02 A<tB10E't'9Q 2S.9fl96tl73£*Ql Q. 

7S.i66c369E-^2 _ .-13 . Z5S565lE+oe L. _ -^B.CHSa^tSBg- J3 b. 73, 561113 7E-22 


-zi.soabiaTE-oi u. 


-3u.aQ79926E+0u t2.^671C[iiE<- Jii 3.. 


3C 

I 

CO 

CF> 


LG EAR • 

‘ ’DELTA 

lii.LilA229GE-b2 

l2,556Jl2l£-D2 

12.5563121E-32 

MdVP 

1 • • I 

33 9 JhE— 92 

12. t »67923E-b*k 
12. b 567923E-U4 

SD2 

-65.39 6aj03E~g2 
IS. 53itiaii*t-ili- 
IS.SS'naiRE-Ji- 

FTRA 

’36.1393>.96£+u2 
. • . • F2M ■ 
-13.93 jTaZSE + O't 
VPCS 

3a.7i<d99fivi£tb2 

TFFS 


P2 


FTRX 


FT 


SR 


SF 


AA 


FC2 


9G.2 9566b5Et'*j3 um 

O. B J47Sg 7E + 39 L. 

23 iBb^TSL 7E^u9 L. 
V6PT 


S2.936553AEtaJ-5<>.b517533E*Q2 0. 

72.52J2373£-ij-t 73. 593252bE+uJ G, 
7£.53 u2373E-l 4 73.59325241+0)1 u. 

SOI S 

bu.93234>t9E-;«l 92.6532333E-02 a. 
26,366ia..5£-i2 lA. 6527 A92 E-i 1 0. 

2b.3651«b5E-«2 l9.6527)ia2E-(3l 2, 

F1R0 FTR3 

3. -13,B39aL6r£+B4 G. 

LH H.i 

5. 19.7&bjS3jE+34 B. 


16. 331b726E+33 ll,267lAt»9E+flfl-16,232A229E+C3 20,D505il»72E+aa-50.73338C7£+fl2 
61,0332972E+03 lB.592iAC2E+flO-6fi . 6217A65E+33 15.132a3B2E+DE 29.433&92aE+u2 
61.(]332972Et33 ia.S92lAo2E+Bo-B3. 621?465E+L<3 15.13263S2£+3b 29.4936923E+32 


FTRY 


S202 


HTK 


NH 


FfHZ 


HA 


-lG.265'*o28|«-G3-51.79 76b22g+flZ 3. 
-61.b3ai321£+i.3 7b.Q119a9lE+Ju B. 
-61.i)3a332l£t(l3 74.Ull9a91E+2u G. 


S2U1 

0. 

(I. 

a. 

HfT 

19.721H387E+C4 


S2 


MTZ 


HB DDELTA 

la.i-lbG 296E-D2 
12.5563121E-JZ 
12.5S6^121E-02 

OMETOl OHET 


-21. EB23509E+0 2-24, B 716X2SE+31 
94.aa71655E-Q l-2a.7127093E+ai 
9<*.887l655E-01“2a,7127e93E+Sl 


FXH 

-36.139UB96E+G2 


FYH 


C 




IHDSOF ^ 
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STAGE 


PAGE 
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zn 

j 


Ob 3 « 

SACX 

SZB^iTilfiHrE-Oa E9.55ar<tr5e-03-l2.439ll93UE“Ca 
FLEX 


T<IJ 


POINT 


XOIT 


iQ.tiUaacjGE-Lii 

0. 

Z8.9S2o7 BuE't' 01 

u« 

28 . u C J b u UbE— J 1 

£i * 

28,9473759E+gl 

li • 

3u .. DO ju u i, jL-B 1 

G« 

28,972/Bj5E+ia 

ij* 

1*U .u G b J W U4&— ul 

u • 

28. BBESgiBEi-ul 

• 

AU7S 



XOEF 

ViJlF 


X02T 

YDXr 


YDEF 

ZDlF 


YD2T 

ZDiT 


74.aiGtZB5E»JJ(» 0. 


ZD2F 

XtlUF 


ZD2T 

YoaF 


XDIF 

ZDOF 


-35,7J2*»372E-1>1 3. 

bB -Eia.3>t5812BE-a3 

•ai,.5G‘i9Ci('3E-ul b. 

bt 25* 5'(‘t2167E-03 

•19.7J»6372BE-ax ti. 

u, -36,a3S2LlBE-04 

~lu>j3925X4£**bl bi 


D. -22.274J677E-02-37.5187541E+PII 0. 

ll,5767*t5liE+0iJ D. „ 0. ,-19. 3M33QPE-fl3 

G. , X5.282il3l9£'>’aj-2a.92E5G9PEtOD 0. 

1D.2767i;92E-^Q<i 3. C. -15. WBS7&E-03 

C. l&,83<t3ia9EtOO-i3.5591278E*0(» 5. , 

32.7693B59E-01 0. Q. 95.3201SZ2E-34 

It. -2l.32ti2727EFQC-47.2l639<*7E+QG P. 


rss = 1 


- 11 *. aBl441iE-Q2-22.81i»aS93E-Cl B. 

LAHDIHG ROLL 

ILR =1 ICS = D 


a. 


IBS = 1 


-li;i.6SSlBii2E-a3 


TI 


TR 


l7.13;jjbtE-a2 l9.i*2d0auQE-81 

□ELQN ALPHAE ALPHOl 

3G. 29di*B>t8E-i)l 21. 0 5BZlB7£-il2-lU.255555l£4DB 


PITCH AUTOPILOT 

ALP301 ALPHET DELUDE 

21.B5621B7E-U2 80 .OilQQ GOQE-01 


IHTEG 

RTH. 

HT 

- 

4. L3b[jQQJ0E-b3 

INTEG 

RTU. 

HT 

Si 

^aLjjUwJ'Jl) j 3 

IN TEG 

RTN, 

rlT 

S 


INTEG 

RTH. 

HT 

- 


IHTEG 

RTN. 

HT 

4= 

cSaWtjbLuyUy U**u ^ 


2SDF 

21. B3J Jit jjE-iil 21.a3ujJb J£-ul b3.l5723B9EFdl 
j. . * —17 .136611 5E—j2 ii . 

25.6iil7l59E-02 2i*.t|&jl32SE-i2 ■ 

d. -12.67B8353E-01 

G . 3 . 


0. 69.6D6207AE-U1 28 .973612BE+31 0. 

25.95ZB75BE-a2 28. 973B766E+01 99.7A91772E+aD 28.97386S3EK11 
38.2J66649E-C1 0. -5fl .7it5ai9AETa3 Q, 

d. -32.19123il5E-l-tli] 12.A671DCaE-l-a4 Q. 


12.3691956E-ai 

Q.' 

19i38g«*B79E“02 

0 . 


o o 

"B 0 

O ^ 

o g 

S3 p 

tO 

G ^ 

3s> 0 

V SV1 


m 


LGEAR 


IHDSDF 2 CASE LRCLL STAGE 1 PAGE 



DELTA 

P 

pa 


m-aBBl6if77E-d2 

12,6237975£-a2 

12.6227975E-U2 

2ti.gilll51E«J4 

23al5B4145Ei-d4 

c;3al9d4u-t5El'.i4 

ti* 

1 * • 

L • 


HUVP 

YGPT 

FTRX 


6G.6192112E-B3 

99aL2976d2E-B4 

99*C297682£-u4 

36a45796i,2E-Q2- 

59a5659bca£-J3 

59a5659628E-33 

■1S,9314 53«(£+C2 
Be a 9 b 12 17 Ib-Ful 
6u.9U1217lEl'Bl 


S9E 

SOI 

a 


-66a65l7fl36| + 0 J 47a65a6£94t;”Jl 
—86# 111 73b 74:i— ui— 19 a33B4di.5E— u2 
“^'6a la 73 l 74c;“ijt“l'ia 3384di,S£-d 2 

12a l6B6b j5E-ji 
14.5b93553E-bl 
14.S633553E-U1 


FTRA 

FTRU 

FTRC 


13< 83 ^d'tZ'tE+tjl 

6. “l4a927739d£F04 

zc 

FZH 

LM 

Hd 

t 

CO 

CO 

-i4.aTrj93a£+j*» 

VPCS 

li. 

56.56633<f6E*04 


3Hi74B39QbEta2 




TFFS 




b a 

a a 




2. 

B. 


SACl 




32.4B17894E-B3 

31,4967l63E-03- 

■15.812 5452E-fl2 


FLEX 




POINT 

XJIT 

XD2F 

YDIF 

XD2T 

VQIT 


lDabuJi)-j jiiE— fal 

28, 9739669£+ul 

2Ga liua»u jiE-ul 

28a 94u8 3i] /Ttul 

30i GdjJbBjc-ul 

6. -2S.7354i,54E-ul 
i\ -t6;ai48153E-Ql 
Oi -BB;aa91344E-b2 


FT 


SR 


E6,2Q6‘f<»63E4'G3-24.31S 1AGEE+D0-2G 
61 * 'I'i 'J't76iE + C3-2E. 125673 i3t + Oj-6iJ 
61 • 4994761Ei-b3'‘2Eal25673i,£l-0t/-6U 


tff 

Q* 

kj li 


FTRY 


SZ02 


HTX 


NH 


YD2F 

ZOlF 


FTHZ 

-26i2B12&S4E+03-l4 
-61.i*97'id92E4-03 61 
-61.497a892Etu3 61 


S2D1 

3. 

0 • 

e. 

dry 

Sr.32972u5Et£4 


l7fl 

SF 

.3465149EfQ3- 

.25293Q6E+£3 

425293G6E-»»3 

HA 

.32 39a51E«-02 

a 2tj 7«j645E'C'£l 
. 2u 7uG45E+31 

S2 


AA 

■12.15962T4E+QC- 

45a68a7SH6£4-00 

4Sa6B875aa£i-a(i 


FC2 

31aQE75270E+Q2 

15aei92198Efa2 

15.S19219S£4'02 


0 a 
□ a 
Qa 


HB 


OHETDI 


MTZ 


•59.6a32713f,-Fai' 

7fla47J5955E+DQ' 

78.47-5955EfflC' 

FXH 

iGaDa^Biia^EFai 


□DELTA 

14a6ai6a77E-a2 

12a6227975E-D2 

12.6227975E-Q2 

OHET 

•32aL675ai5Ei-31 

-2B,7334^19E+01 

-2fla7334‘iigE<-Bl 


FTH 


3a 


mi 


Y112T 

ZBlT 


8a.2509151E-0V Da 


HQ2F 

XDCF 


ZD2T 

YDitF 


XDIF 

ZDDF 


g. , Da. 65,6a72493£-01-42.5714u92E+OB Qa , 

l2.976a76lE-02 86.7a33Hg6E-3l 3., ^ „ -20.6792775E-B3 

B, Qa -10 t316D62lE+0C-5G.<ig4a76aEtQG B, 

18a293u(.99£-a2 76i319J«fl9E-8i Oa Ba -41a S313236E-Q% 

ua L. -23.2l23723E+aC-S4-a291<i674E*aC 0. 


H-39 


2 a« 9 &<f& 37 x£^bl 

tiD.^ajoaoE-ui 

£a» 9 *tiu 55 ttui 


AUTS 

n 


INaSDF s 

0 • 


GEHEHAtlZEJ'CofiPureft PftOGlUM 
CASE LRQLL STAGE 1 


PAGE 


179 


-3a.3515i7lE-D2 

L € 


ISS 


-e5,579r'»5uE-02 <i9,WJ263E-fl2 D 


xS: 


D. 


6 A 79 «» 9 aE-aa“AliA 7 AJ 29 e£-Ql U 


37,053i»»j46Ei-00 l7,70a219*»E+DD 0 


l«>.17fl9S83E-«3 


- 28 l 993 <t 9 S 7 E -03 


LANDING 
lUR = X 


•tOLL 


ICS = 0 


IBS = 1 


TR 


X 7 a maiQuUE-d 2 x 9 i 92 G 0 QLuE**iil 

DEUN ALPHAE ALPTOi 

3Q.£9a46A6E-Ul 2X.Q56aifl7E-a2-9a.2a6G6J(9E-01 


d« 


PITCH AUTOPILOT 

ALPDOi. ALPHET OELQDE 

2l.fl562ia7E"fl2 8Q . OOOaOflOE-Ql 


INTEO RTN. 
INTEG RTM. 

INTEG RTN. 


HT = 2rt J0UuaadE-J3 
KT = 2,CiiuCuQa(lE-u3 

TIRE DEFLECTION EXCEEDED 
HT ~ 2. l(iuuQijilb£-a3 


OELTAdJ = t,991T3Q9E-ai 


2SOF 


21.&5SaaiiuE-ai 2X.6SG«.jt,GE-'JX 63.Sa3XlAA£«dl 
Gt “X5.97fl6:ti'3E-u2 y. 


Q, 69,SAfl2273£-uX 23. 97a47a2E*Dl A. ^ 15.72AA62%E-02 

25.9A9a35uE-u2 2a.97aA625E+dl 99,7258Z5CE«’CQ 2a.9raA710E+01 ^ 

25.'9273363E-u2 3i.i9a73J>7E''03 6. -9X,&aB39|,XE-01 ,0. -51,278i+7UE-a3 a. -2fl.l79aiS9E-03 

0 . 0. -17.8629C17E-ul y. -32. 15D J550Et£y X2,A&71Cafl£*fiA 0. 0. 

0 . . ti • 

LCEAR 

delta P 

19.91T3«aeE-a2 32. 2 x 4731 . AE+J-'* 
ll,a3ll685E-d2 22,7j£9i*75£tC4 
111 a3Xl5S9£-d2 22«7JQ9475£tw4 


i* . 

ti > 

Q, 


HJVP 


VGPT 


P2 


FTRX 


FT 


SR 


SF 


AA 


FC2 


37, 089926aE+C 3-28. 13326a4E* 01.-37. 13579aUE+S3-92.85664a3E-01-12. S13l3a2Efa2 
S8.122X12yE+-i.3 85. 33 J9320£-01-SS.S31765GEt03 21.7072J75E+Q B 51.07A€493E+a2 
58. 122XX2i;E<-fl3 a5,33a332UE-ul-55,53l7656E<-03 21, 7y72C75E+Ql} 51. Q746493E+Q2 


S4,i.i33£2«'E-J3 5u.776557y£-a2' 
12,83 j3843E-j3 77. J j7.5B2E-j3 
X2«83ii j843E-y3 77.y j7y582£-L3 


saa 


SOX 


- 69 . 692224 o£^a j 3 u, 246 XS 92 £-fil 
- 19 . 3369 ill£-ul- 34 .r 4 a 2 l 8 G£-a 2 
-X 9 . 33 oaa.XX£-Ul -3 4 . 7483 ibaE-B 2 


•3*.3d97823E+a2 fi, 
7l,8<n5r99E+ai fl. 
7l. 84lS799E+iil J, 


13.1.36553JE-U1 l3. 

14.5d85644E-01 Q, 
14.5u658A4E-01 Q. 


FTRA 


FTRtJ 


FTRC 


FTRy 


S2D2 


MTX 


FTB2 


HA 


-37. a9u7aL3E+«3-26.5739777E+u2 
-56,l219183E+u3 72 ,771J aa9£+ai 
-S8il213185E*ti5 72.771J8B9E*81 


a. 

D. 

D. 


S201 


wn 


HB 


QHETOI 


DOELTA 

19.9X73i88E-02 

ll.a 3 U 6 aS £-32 

ll,a311685E-3Z 

QHET 


Q. 

Q. 

0 , 


*11. 07249Q7E+0 2-33. 9S83056£tei 
93,296267aE+QC-2B.5u95365£+0i 
93.29626raE*0C-2e.5C95365E+01 


HT2 


FXH 


FVH 


0E POOR QUALimS 


H-4Q 


"^SMIg«E 5 z 

JCHDSDF 2 CASE LROLL 


-i 7 .<»a 74 taB 2 E't'a 2 o. 
FZH 

“IStOlBSu 62£'»b‘i D« 
’VPCS 

3 fi. 7 i;) 89 Si]uE+a 2 

TFFS 

Q. 0. 


LH 


'l<t, 933 <t 0 l 2 E-t'J(» 

Mrt 

98, J3923S3EI-CA 


STAGE 1 PAGE 180 
97.fi6179G0E+Q4 0. 


- 17 .a& 74202 E«QZ g. 


NH 


TdJ 


SACl 

3a.A!S95?41E-83 3e*36219bBE-D3-16. u/BBrEBE-aa 0. 
FLEX 


POIHT 

XDIT 

10, DBiiJ.u j8E~*m 
|8.9707572E+j1 
2 ij » L u J uM b 3 E**ii 1 
£a. 939899 <tE+bl 
3 D.Ca 3 JbLjE-ul 
Ea. 9 & 22 B 2 <fE^ul 
>tS, juE-ul 

2 &W 97 iirB 4 iiE +81 


XD2F 

VDlF 


8 > 

B. 

u« 

u* 

II* 

0 * 

0 . 

a* 


X02T YD2F 

YOIT ZQIF 

-29.16E72J3E-B1 0< 


V02T 

ZOIT 


82 <rZt» 81 i 753 E-at» 0 . 


Zfl2F 

XQ0F 


ZDZT 

YOaF 


XDlF 

ZDOF 


AUTS 

TI TR 

iT.ioaaabCE-oz 2 D,i^SuaaQE' 

QELati ALPHAE 

3S.£9a4&4aE-Gl 21.05BZ1Q7E' 


- 19 I 391 ZB 2 FE 

•12*29799V5E- 

■l£*ZB53u32E' 

L> 


I5S 


Q. -9B*692BlBlE-01~G9,23788GBE+0g D* 

91.91267i*5E-03 70.667a2*i<»E-01 ^0. . -17.<i586666E-g3 

■B1 ,, „ -52.78<il6gAE-ai-6j.lBW<*61E+Bfl fi. 

-2&,27a?G81E-B3 57,38783182-01 i>. 0 . -^ZB, 2121A92E-a<i 

■Dt U. _0, 79,12519A9E-01"2H,‘il9rflQlE+DB 0. 

-iir,&a53B89£-a2-77.3l88<i4tiE-bZ B. 2. li5.92B3792E-04 

•Cl aa.7iia7623E-01-32.2i896giE-01 0. 

77 . aia 66 t 3 E-OZ- 4 E. 3 Q 98 w 33 E -01 0 , b, - 17 . Z 63 ii 0 fl 2 E^Q 3 


ILR 


LANDING ROLL 
- 1 ICS = Q 


IBS 


-ai 

alphqi 

•02-91,688593 lE-Ql 


PITCH AUTOPILOT 

ALPDQl ALPHET DELUDE 

Zl,ii5821B7E-C2 BO,CQ0aCCBE-«il 


117-H 



INOSOF i! CASE tROLL STAGE 1 PAGE iSl 

STOP 



APPENDIX I 


AIRPLANE B FLEXIBLE BODY EXAMPLE 6 


I— I 
1 

tN 3 



STCASE TAB 
ATAR41 

2 

ATArlG2 

2 

ATAoec 

2 

ATABID 

2 

ATABll 

2 

ATAB12 

2 

ATA3I5 

2 

ATAB16 

2 

ATAB51 

2 

ATAa52 

2 

ATAflDS 

2 

ATAUEB 

2 

ATABS7 

2 

GTAQal 

13 

CTA0,2 

13 

FTAU’IZ 

5 

FTABG3 

2: 

TTAGli 

5'u 

VTABxl 

S 

vtab;2 

5 

vtab:3 

5 

VTABC4 

5 

VTABGB 

5 


REH 

MCASE 

REM 

IVARPH 

TMAX 

A MINER 

PRT.MIN 

AHAXER 

DELT5 

PRINT 

REH 

AMASS 

HGC7F 

GAH70 

VG77F 

THTBQ 

RHHGP 

INDAPC 

INDAIID 

XNDFPA 

INDPLA 

IN DA CM 

INOGRT 

INDMG7 

REM 

INDVPC 

XCGRF 

VTAS, 1 

VTA3..2 

tfTAGTS 

vtab :4 

INOXZS 

VTAGES 

REM 

INDAER 

AREFF 

DIRFF 

OERFF 

INDAll 

ATABgl 


TRA 

BCD 

3CD 

BCD 


BCD 


3SDFE-PLANPUNE 

ILSOLL 

4INTEGRATIQK INFORMATION 
i 3 

4t. « 

*. G j 

.4 

4 i# 4 1> 

« 4 ^ I 
.-5 

3REQ0 FOR SDF-2 
3674,399 

lA 

4 > U • w 

**1 • 16w 6i. 

296.2EG76 
1l ,3394 

« V 

1 

1 


1 

2 

1 

ECO 5VEHICLE PHYSICAL PROP, DATA 


2,: .,1.&9 7jSE+ 6,5S:!:.,1,597J£ 
S, :,,1.59 7.'2E+6,5lJ-j'j. ,1,597C2 
2»G» ,i,697'jEc+6»5CGu, ,1, 597 G 2 

2,u,Ti,L£+S,5i-u'i .,1* CE+5 
L.A;r=iinYii!Av.rn tMOKT nOTi 


C.+ & 


U Ua, J,, LC.T 3 , 3 lj u i ,,J,, - f- 

ER&DYNAKIG INPUT DATA 

X 

1645 , 

37.7 

5&,7 

-7,957342.72-3, -5. 5941905E-3 


uiriJi 


1. 4.iw979t-3ia.B93l664£-^ 


l-H 

I 

CO 


mfj 

INOArtJ 
ATA9f»: 
INDAIG 
ATAEllC 
I W DA 11 
ATABU 
INDA12 
ATA012 
INDA15 
ATAH15 
INDA16 
ATAB16 
INDAF.1 
ATAnyi 
INDA5-2 
ATAB&2 
INDA53 
ATA6-53 
INDA56 
ATAB'j6 
INDA!;.? 
ATA057 
REM 

INUTFF 

INDTSO 

rTlGX 

TTABiD 

TTABia 

TTASIS 

TTAaiG 

TTAOIO 

TTA31& 

T7A01G 

TTABie 

TTA.ua 

TTABlu 

ITIJH 

REM 

NSTRUT 

HASS 

RX 

RY 

RZ 

THETAD 

ERDEG 

RGR 

NTIRES 

RZERO 

H 

DELTAH 

RUT 

IFD 

AI 

BI 

FTABC2 

FTABf 3 

MOMENT 

MB 

RF 

VZ 

PZERO 

VZERO 

A 


A.l695l£-2,2,. :fl44£-2 

-3,97S3ZlE-Z,-3.B55;549E-2 

1 

5.745Zi,A6E-2, j,7645&fiOE-2 

i.472.279£-3,1.23E4312£-3 

“1.725£-2,-1.45E-2 

1* 25£“4j5 ,a£-5 

7,3iilG4e4E-3,1.7L27q7EE-3 

-p,2l47fiS2E-4,l.C23aq2BE-3 

1 

-5.136a631E-4,l.aj6S2t>8E»5 

1 

6.7E-3,7. 34l8ie2£-3 
i 

2.aE-5,3.6363636E-5 
BCD 3ENGINE THRUST DATA 


U«9«l7tCf*3 

L tf* 

9 

BCD 3LAr4PING GEA^ DATA 
3 

4i j:» 27, 1953 7,£7, 19587 . 

■^r- n *9 •y n ** n ^ ^ a 9 a if •* 


1 li 

14 

19 

23 

2S 

32 

37 

41 

46 


35. 33,-2. 838 67, -2. 83867 
u«y^d,3^33«ii*'^B,tur3^3 

1. 91567.. 539535. .509533 

3. 

4.47 

ll!H7llfi7 ,1.13125,1.13125 
. 55410 7 , . !:3 h 167 . . b]41 67 
,1963 33,. 19 58333,, 19583333 
l,5E+3 
1 

l,32.4533E+5,i.8l292fi6£+5,3.8129236E+5 

1.2112257,1.412391,1.412331 

2, .‘..w.ila Pc.^4 ... 

6, a.*».,.l^7,.336,.l,.330,.4, *3o6,l.,.33&,lCi«|.331i 
1.2,2. b,2.6 

5 1 4d 333 1 6. 3792, 6. 3792 

35281. . 4 . 32j,, 4.521. 

U. 1614583, . 4716435, .4716435 
.1184166, .2673611, .2673611 


1 


o o 

“n 53 

"D fJ) 

s?** 

R ^ 

9 > 

10 E= 

lO -=3 

C SS> 


n pa 





1 


Ikocil 

i 

NS HA IN 

2 

CTAB, 1 



CTAfj:i 

CTADvl 

iMoc:z 

CTA0'. 2 

CTAQC2 

CTARta 

HUS 

ES 

SB 

REM 

INDFtX 

NHDDt 

GHASSl 

GFRSn 

SZHOO 

S2H0D 

ARHODE 

ARMDBE 

ARHODE 

ARHODE 

PF 

PF 

PF 

PF 

NPTS 

OUTMDO 

OUTHOD 

OUTH OD 

□ UTHOD 

ROIS 

Rors 

REH 

IPLT 

REM 

REH , 

INDAUT 

IN 

ZN 

YM 

N 

REH 

res 

CDCH 

SSH 

XCH 

YCH 

ZCH 

REH 

no 

HF 

NF 

XRF 

HRF 

□ELTAH 

NURI 

TI 

KP 

VS 

XS 

TS 

KS 


BCD 


• 0&67 fZt 

loo,ZcH»l5b.7{)liA43.96tAA3.92»443,S2, A43.9Z,4 h3. 
*f 43,92 
1 

u w }l,b&b7vl,v2«f3, 

136.7ai,126.701,(*.23E+4,t».2 3£+A,A.23E+A,A,23E+4 
4,23E+Hj4,25E+H- 

• J 6& 7 

1.3i3,i,&6fi7rl.fi&ft7 
4rLEXIdL£ AIRFRAME DATA 

4 

66*56l7t79, 

7.153, . 1193 
C,,j«,**,ll4 

c. .L4:5 

L.j.., ; .944 
C ■ y ^ * ^5 

L.«i}.tw.274 
4 

La, 

J** 


6 

13 


6 

12 


*t5» I 

ilV 


4j^ 

« f L 
Uf • 

I - • 

I J • 

.1* 


.8341,19.1131 
59,43. 398 
,-*:u42,-, 3J42 
‘*.-66, .vll2, .0112 
. 239E-4, £ * 

S43l £-4,0 . 

• C 3l E“ 4, u . 
.:34E-5,0. 


,7. 

* » J 
I J 2 

-I 

3 

-3 

1. . , i • 

J * 


• » 1 


I u . 


. * , o . , V . 

...U.TU* 
r • ! 4 • ! 


4.1 • 66i> 7,0., 
-2,63 867 , 8 • 
BCD 3PL0r TAPE 
D 

GCD 3AUT0PIL0T 
BCD 3A, ENGINE 


,197j, — .0385,. *liL35 

.*.,11. ,u.,.083^, — .C21^, — .153, — *u65 
, ... , J 9 . ,1 4 , — *10.', — . uu42, a li>9.^,. 0112 
, j.,4.,Oa,L*, .2j3*Ji — .244>, — .1072, — .125 
:,,35.?a33,C.,1.9l667 
33o3, ,5G95o3,— 32. 3333, .1. . 

DATA 

DATA 

DATA 


- . 55, - . 55 
—14.1 6&7,14 • 1&67 

BCD ShI'DRAG chute DATA 

.24*, 

lb£5. 

79.625 

-^41667 

BCD 5C. PHASE BEGIN-TERHINATE 

V 

12.25 

C 

8.796 

3. 

3 

0. 

c 

l‘w < ■ 

3l:., 

12. 

0. 


7 

13 

19 

7 

13 

19 


13 

25 

37 


muEi 

TTD 

KE 

PH 

REH 

T3P 

TRU 

TCH 

T0K 

ISS 

ILR 

IBS 

REM 

IC 

XRFl 

ITl 

XRF2 

ITE 

Hi 

IHl • 

H2 

IH2 

HRl 

IHRl 

HR2 

IHR2 

TRl 

ITRi 

TRZ 

IT RE 

REM 

10 

TBKl 

IBKl 

TBK2 

IBK2 

REM 

TST 

ALPDL 

rfalph 

DELALA 

PSH 

PSH2 

RFALP2 

QELQF 

DELQTQ 

OELQL 

DELQU 

DELFOl 

REH 

RFB 

DELOA 

PSR 

DPSIA 

RFPSI 

PS PS I 

DELRL 

DEURU 

REH 

RFPHI 

DPHIA 

PSA 

OELPL 

DELPU 


BCD 

IMT 

BCD 


3CU 
I NT 

INT 

INT 

INT 

INT 

INT 

INT 

INT 

INT 

BCD 

INT 

INT 

INT 

BCD 


AG. .HOLD MANEUVER DATA 
ll 

ill 

11.6 

5H. LANDING ROLL MANEUVER DATA 


7 . 

U. 

Q. 

C 

51. ENGINE FAILURE STAGE DATA 
Q,Q 
H • , 

u 9 ti 

c • 

{j I u 

C f 

f ** 

s; « w 

0 9 

C f v) 

'j . 

ji y Q 

0 • 

0 . tj 

ll • 

it 

5J. 

U t 0 

1 * 

i:' 

Ur 

2 


BCD 


BRAKE COND. STAGE DATA 
■» J 


pitch autopilot data 


2 1 
i) ■ 

• V 1 

a. 

Q. 

y . 

8 . 

it • 

i-ii 5. 
5.25 
4L. YAH 

. 6 


AUTOPILOT DATA 


BCD 


. u 6 

iu ■ 

• y 5 

.5 

n 

AH^ROLL AUTOPILOT DATA 

.5 


4 * At * 

*-lH. 

'i'12. 






ftHAXER 

REH 

AINDPS 

STEST 

PRIMT 

DELTS 

INDSTF 


TRA 


• X 

• U j 9 


BCO 

BCO 

TRA 


■ o o j9 

b£. EFFICIENT 
lOcLTAl 


.L? 
• u 1 
< b A 
1 


ahaxer stage 


INOSOF 


SIX DEGREES OF FREEDOR FLIGHT P*TH STUDY 
GENERALI2EO CGHPUTER RROGRAH 


CA^E LROLL 


STAGE 1 


PAGE 


Ai GEARS INTO PRCSRAH 


7 


IMTIAL PRINT OUT FOR VPCS 
XC6RF AREFF OIRFF 02RFF 

t6.o5ooaoQE«-oz sT.TaaaaoDEtoo fG.TODaasgEf-OQ 

PRINT CODES IDENTIFYING TIHE HISTCRY 


KSDF 

TIFE 

TIMES 

XC77F 

VG77F 

HGC7F 

U777F 

PI77H 

0I77R 

RI77R 

AHACH 

MA77F 

DVNPP 

ZG77FI 

ALPHD 

BETAD 

ALP HD L 

OETAOt 

GAM7D 

FSIPD 

PHIFO 

AX77F 

AY77F 

AZ77F 

HTR7P 

FCY 

VPCS 

AHASS 

TFFS 

HT 

SACl 

CAUAH 

FCZ 

NT 

CA 

CN 

CV 

CL 

CH 


VT7FF 

XG77F1 

SIC7D 

FDC 


HT77F 

YG77F1 

YHTPD 

FCX 


CNN 


t" 


vJRiGJNAL 
OF. POOR 


silt DEGREES OF FREEOOH FLIGHT PATH STUDY 
GENERALIZED COMPUTER PROGRAH 

INDSDF Z CASE LROLL STAGE I PAGE 8 


ZSOF 


D* 0* 

sl<99922SlE-fll ll*(i9999B6£f0a 

a. Q. 

0 . a. 


D. 

8 : 

57 * 7454851 E~Q 1 


a. 10 . DQQflOaOEi-DO 29 . 027 ti 04 ?E«'ei D, 

26 « 5337670 E -02 29 . GE 207 GDE +0 1 10 . 42 G 2977 E +01 29 . 6159990 E'» 0 £ 
0 . Q. - 11 . 6059 n 53 E-Ql 0 . 

Oc - 31 . 12 . 4 E 7 lOaOE +04 0 . 


5 ^. 05 G 912 SE 40 g 

1d!33939BSE+00 

0 . - ' 


VPCS 

38 . 74899002*02 

TFFS 


D. 


B. 


e. 


0 . 


SACl 

29 , 7745 Bt 9 E- 03 'ZD. 8749 S 33 E -63 60 . 97909 & 9 E -02 


0 . 


Tin 


0 . 15 , 32 Bt$ 7 OE -03 0 . 


AUT 5 

ALFDES PHIDES TTO 

11 . 50000002*00 0 . 0 . 

DELDH ALPHAS ALFHQl 

26 .d 5447 bOE-ai> 14 * 0024531 E»B 7 0 . 

INTEG RTN. HT ^ 1 . QOQOODDOE -03 

2 SDF 


FLAKE 


PITCH AUTOPILOT 

ALPDDL ALPHE 7 OELODE 

0 . - 14 . 0024531 E -07 26 .S 5 i#«( 7 GDE- 0 l 


0. 0. 

59;99g22BiE-01 u'li9g998b£*0D 

0 . 0 . 

0 . 0 . 


a. 

0 . 

9 a!l 4229 B 3 E -02 


0 . 10 , 00000002+00 29 . 0274 D 42 E 401 0 , 

2 G, 5 a 3 ? 670 E -02 29 > E 22 II 7 60 E+D 1 10 . 4252977 E + D 1 29 . 
0 . 0 . -tl. 6 a 09 a 53 E-Ql 0 . 

0 , - 2 E. 33 D 2709 E +00 12 , 4671000 E+OA 0 . 


E15999QE4ltl 


59 .S 5 fi 9126 E 40 B 

lo!33939aBE*OQ 

D. 


VPCS 


OO 

o m- 

50 ^ 

n 


38 . 74699002*02 


OL-I 


IW50F 


SXX OECREES OF FREEOOH FLIGHT PftTH STUDY 
CEKERALIZEO GOHPUTER FROCRJIH 


CASE LROLL 


STAGE i 


PACE 


9 


TFFS 

I. Bt 


B. 


B> 


SRCl 

Z9»7Z45fll9E>03-Bef e7«9533E«B3 69.9750 EE9E«BZ 


a. 


Tin 

a. i 5 . 32 ai 67 flE-a 3 o« 


AUTS 



ALPDES 

PHIOES 

TTO 

ii.fioaoooBEtOfl a. 


B. 

OELOH 

ALPHAE 

ALFHDi 


Z7>SEa7zDac-ai-i4.aD2<t53iE>«F •• 


FLARE 


. 


PITCH AUTOPILCT 

ALPOOl ALPHET OELOOE 

Q, - 14 .B 02 ii 531 E-a 7 27 . 56 Q 720 aE -01 


STAGE ON— DECR. HR 



Ll-I 



SIX DEGREES Cr fREECOH FLIGHT PATH STUDY 
GEHES.ALI2ED COKPUTER PROGRAM 




INOSDF 

2 CASE 

LROLL 

STAGE 1 

PAGE 10 




INDLG -1 

REH BCD «»B.SMOQTH IMPACT STAGE 

AISCRS BCD 3D0ELT1D0ELT2D0ELT3 
STEST ns ,-.05,-, 05 

TRA 




, 


?SDF 











s* 

59lG99£2aiE-01 

D. 

a. 

0. 

0. 

t±. 

Q. 

0. 

A9999S6E4-Q0 

B. 

a. 

B. 

90. 

1A229B3c~02 

26.5337670E- 

D. 

D, 

IB, QBOBDOQE+OD 29, BZ7AaA2E4’Gl 
•02 29,62207602+01 ID , AZ52977E+8l 
0, -11,60596536-01 

-26.3I027D9E+DB 12. AG7t0l)0E+0A 

zStGlSSST +81 
0 , 

0. 

9^«85S9126E+B0 

lBt33939B8E+0B 

0. 

LGEAR 











DELTA 


P 


P2 


FT 

SR 

SF 

AA 

FCZ 

Q< 

(1 n 

AO. 

AD. 

2aaoaoQ£t-{i3 

32B0DiraE>-a3 

32DQDaDEl-a3 

i). 

0. 


D. 

3 : 


31.9713310E 
5A.93152fl(IE 
5A. 931526 OG 

-01-36, 95A9765E+02-7e.8562277E+01 
-B i-lQ, 77 999966+0 3-39. 63S3699E+01 
-01-10. 7799996E+03-39.6383699E +01 

B, 

D. 

0, 

MU VP 


VGPT 


FTRX 


FTRY 

FTRZ 

HA 

HB 

DDELTA 

32rtGaDQ0DDE-S2 

33tGaQQQ0Q£-QE 

33tBDQaDaaE-0E 

29. 

29. 

29. 

6lS9990f<-Bl 

eisgESOLKOi 

5t5999DE+Dl 

a. 

D. 

0. 


B. 

B. 

B. 


-0. 

-0, 

-n. 

0. 

0. 

0. 

0. 

0, 

0. 

-79.S89S15Ae-Bl 

-10.90A6626E-Q1 

-10.90AG626E-01 

SOS 


SDl 


S 


SZD2 

S2D1 

S2 

OHETOl 

OHET 

Q. 

R* 

o« 

0. 

S' 

D. 


0. 

0. 

Q. 


0. 

B. 

0. 


0, 

B, 

0. 

0. 

0. 

c. 

0. 

0. 

0. 

0, 

0. 

0. 

FTRA 


FTRS 


FTRC 


MTX 

HfV 

HTZ 

FKH 

FYM 

0* 

Q. 


0. 


0. 


0. 

B. 

0. 

0. 

FZM 


LM 


HH 


NM 





B. 

D. 


0, 


Q. 







VPCS 

3a.7t|S99aQE^Q2 

TFFS 

Q. 


SIT^ DEGREES OF FREEDOH FLIGHT PATH STUDY 
GERERALIZEO COMPUTER PROGRAM 

IHDSOF 2 CASE LROLL STAGE 1 PAGE 11 



«* 

0. 



T(n 




SACl 







. 


Z9 . msfi tSE-SS-Za • a7ADS33 E-03 

68.9758E69E-0Z 

0. 


Op 

15.3281G7DE- 

03 0. 


FLEX 









POIMT 

XDIT 

X02F 

YOIF 

KD2T 

VQIT 


VD2F 

ZPIF 

Y02T 

ZDIT 

Z02F 

XDOF 

Z02T 

VDDF 

SO IF 

znoF 

Ifl ,OQDnaODE‘-Dl 
29,11^7^^D^2E+B1 
za.DaDoaatiE-ai 
Zg.OZTLDftEE+Ol 
3a,i)DODDoac-ai 
zg.oaTAntzEtDi 
Ao.aGDDanaE-oi 
29.027>«at,2£*01 

Di 

0. 

D, 

0< 

0. 

a. 

a. 

91i26520a2E-D2 

ltll239BfllEE>Dl 

Ot 

92iS02A0E2£-D2 

0. 

91.5277229E-02 

Di 

s* 

Q« 

s* 

2* 

0i 

D. 

a. 

. D. 


Op 

S9.a5G912EE«-D0 

Dp 

S9p D5&912EE«00 

D. 

5g.0569t2EEf’OD 

59l0569126E»aD 

0« 

Up 

Dp 

Op 

0. 

0* 

0. 

Q. 

•‘23*45(1 (i 20 OEtOO 

-2EhSB4011E4-DO 

Op 

»24p372B223E*Q0 

Op 

ia*9462913E>0Z 

ifl!76&(ia6QE»e2 

0. 

-11p977S242E-02 

22>aB2221DE»n2 

AUTS 





FLARE 




ALPOES 

PHIDES 

TTO 






A 

ii,5DaaQaa£«-aa 

D. 

Q • 
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INTEG 

kTN, 

HT 

a 

i.tnnnn(]iio=-o3 


INTEG 

RTH. 

HT 

a 

i.6aaBuannf-n3 


INTEG 

RTN. 

HT 

a 

l,6flfilIinB0£-D3 


INTEG 

RTN. 

HT 

a 

l.tnniiBi)flBE-n3 


INTEG 

RTN. 

HT 

a 

i.6Dnuai)a[iE“Q3 


INTEG 

RTN, 

HT 

s 

i.6nftnonan=-a3 


INTEG 

RTN. 

HT 

z 

l.&DGOBOnOE-ai 


INTEG 

RTN. 

HT 

= 

i.baaniiiiuo e-oi 


2SDF 


CASE LROLL 


STAGE 1 


PAGE 


17 


lS.OaODQOO£-a2 IS.aOOnaOflE-aa ^ti.SSOSSQaEFOO Go QB.IGSaiAlE-n 28*9S20A3SE«ai o, sg. 

D. 62;86759Pat-H<* D. 26. Aa2S39fiE-D2 2c,5653189E+ai IQ.3E567R2E+D1 29.5576T69E4B1 B, 

6d.iOaBEllE-01 11.G903S&1E4D0 Q. 12. 81l39»7E-Dl D, -13. 19aS.T36E-Dl B. IQ, 


1 : 


0. 

a. 


iD.<iCi22113E"Bl Q. 


-27.777ara7E+0D 12.lf67l00BE40A D. 


LGEAfl 

tir; 


P2 


FT 


SR 


SF 


AA 


35.2aonQD0£fa3 0. 

Aa.320tiaoDa«'a3 o. 


0. 

0. 


31, ii9Q266ig-6i-3a. 9Siig7e9E»Q2-7e. 8562277E4D1 
37,E8115a5E-[)l-HJ.T79999&E*D5-3g.63a3B99£+Dl 


GBSsreaGA-ao 

,3705B2lE4aS 


FC2 
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PAGE 

18 




Ba«32BQ1I0D£*a3 

0. 


So 


37.58U50SE' 

-01-10. 779999SE«-B3-39.6363699Et81 

e. 

HUWP 

V6PT 


FTRX 


FTRV 


FTR2 


HA 

HB 

OOELTA 

33«60oganttE-s2 

29.559D914E+01 

Ot 


0» 


-0* 


0. 


Q t - 

69.14G7722E-D1 

33.6noQoanE-fl2 

29,5612166ctQl 

0. 


D* 


-Do 


0. 


0. 

24.B322G27E-02 

33.oa0ailQDE-02 

29.5&12lBBE«-ai 

0. 


0. 


-D. 


Q. 


D. 

'24.B322627E-02 

S02 

SOI 

. 

S 


S2Q2 


S201 


52 

OHETOl 

OHET 

flo 

0. 

Q* 


g* 


D. 


D. 


' a. 

D. 

5* 

a. 



Do 


0. 


□ . 


a. 

a. 

do 

0. 

a. 


Do 


Q. 


0. 


0. 

0. 

FTR* 

FTRa 


FTRC 


HTX 


HTY 


NTZ 

FXH 

FYK 

0. 

0. 

Oo 


So 


8. 


0. 


0. 

0. 

FZ« 

LH 


HH 


NH 







92«<tEB9a28E-9i 

g. 

4Qo 

76G47e9E»00 

a. 









VPCS 

38*7<i e990g£>fl2 
TFFS 

«i 0* 


ni> 


SACl 

3B.55B6271E-B3-2«i.27i>0905E-D3 6»t.57fl'*391E-02 D. 
FLEX 


POINT 

XDIT 

latOaaoDQflEofli o. 

2B«g521b3<.£i-01 0. 

Ea.DDODaDQS'Dl Q| 
2a,9533ia5£4-Qi 0> 

30.aaanooa£-ai o« 

2fl,9522«51t' + Dl 0> 
{.Q.oQfinaQaE-Di o. 
28,9321921E1-D1 0. 


X02F 

YDIF 


XD2T 

YOIT 


VD2F 

ZDiF 


V02T 

ZOlT 


9r.80922i«£>0b 0. 


ZD2F 

XDOF 


ZD2T 

YODF 


XOIF 

ZDOF 


10*J:ia05 9Q3£-01 0* 0. SB. llD9ii23E-02-27« ae83aiS€4-Q0 Oi 

0. 93,92«37fl9E-03 59,73i66T9E+<I0 D, C, 1900 7319825-62 

10.B9&B56ZE-Q1 0. ■ D. 77,i.7<«5a69E“D3-2fl.'i993a5BE«tt0 0. 

D. 52.2S9B503E-D3 59.7377182£-t(!0 0. 0. ll,t6603a5E-02 

10.5236131E-D1 , 0 .^ ^ -1 7, 7D23431E-02-27, 89O2aiDE+O0 D. 

Bi -59.553n95QE-03 59.ab«i271flEtnD D. D* -12 .«ll53ll9BE-D2 

10.5231357E-01 0. 0. 74,2i|S69«(lE-02-26.29913a2E+00 0. 

0. U.3EE3919E-52 BO , 223 ll4<iE+DD 0. 0. 23.638314DE-02 


FAQS 

OH POOR QUALITY 


1-20 


AUTS 

ALPDES 

11.500Q600E-»air D» 


SIV OEGfiEES OF FREEDOM FLIGHT PATH STUDT 
GENERALI2ED COMPUTER PRdCHAH 
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CASE LRDLL 


STAGE 1 
FLARE 


PAGE 


PHIOES 


TTD 


19 


DELON 

ALPHAE 

ALPHDl 

PITCH AOIOPILGT 
ALPDDl AUPHET 

OELOOE 

I9.9A9g793E-0t 

19.035£113E-Sa 

12»eil39Sr£>Dl 0, 

19.035 5ll3E-ff2 

Z9.9899793E-01 


SIX BESReES OF FREEDOM FLIGHT PATH STUDV 
GENEHAUI2EO COMPUTER PROGRAM 


INDSDF 2 


CASE LROU 


STAGE 1 


PAGE 


68 


RUTS 

TI TR 

ia.6saQQB0E-82 AitaaoDQQQE’-ns 


OELOK 


ALPHAE 


ISS * 1 


AtPHOl 


LAKOING RCLL 
ILR =1 ICS X 0 


IBS s 1 


PITCH AUTOPILCT 
ALPODl AUPHET 


OELODE 


30i62876Z3E-(tl 2 3. «i06a7g7E-n2-q3,2i»46600E-ni 0i 


23.«»D&fl7g7E-0Z Al. 6537523E-81 


INTEG RTN. 
INTEG RTH. 
iNTcG RTNi 
INTEG RTN. 


HT X 
HT * 
HT = 
HT = 


1, nDODOOIlBE-03 
1. aDDDdDaOE-a^ 
l,DaaOOODOE-03 
!• DOOOOQOaE-a3 


2SDF 


El.gSQOaQaE-fia Gl.gSOnODOE-na IR.ZSSAVSSEtOl O. 7l. 51A2A16E<-01 2B.671S473E4-Q1 0, A7«9EQa993E«eO 

ill -57.4163149^-03 o; 26.21S6271E-02 29,2C7l939E+Q t 1D.177S455E4-01 29,2668ZB6Ei-ni 0. 

-14.7B056a6E-Dl 94.31727496-01 Q. -84.3fi73478E-0t D, 2B. 935fl045E-D2 0. 97,ZlQa469E-ni 

0. 0. 76.10Q5372E-01 0* -5A. 0025239E40 0 12.4G7iaDDE+B4 0. Q. 

0. 0. 

LGEAR 

DELTA P 

0. 35.2aoaCQDEt^03 Q. 

I4.416349BE-D2 30.066973064-04 II, 

1A.4163496E-G2 30. 0669736E604 0. 


P2 


FT 


SR 


SF 


AA 


FC2 


0. -22. 71213322400-38, 95497B5E+02-ra.B562277E*Ot 0. 

72,84E3a29E4-D3-2&*926.136BE4-na-71,5307212E403 4Q . Q3309a4E+t)a rA.SZSZeiOEtOZ 
72.a463a2gEt03“2E.926J3B8E+00-7i.53fl7212E+03 48, C83D9BI1E40Q 74 .325 Z619E* 02 


MU VP 


VGPT 


FTRX 


33.GOaOD0DE-02 29.25070292401 0. 

22.3454122E-03 13.61507109-02 1-6, 5784 19QE402 
22.3454122E-D3 13.81507106-02 13.5784190E4-02 


S* 

0. 

0 . 


S02 


SCI 


-lDt655266eE+QO-4lt9i77b75E-02 1 sl275 0 649E-Q1 0* 

•10. £55266824-00-41. 91775756-02 15.2750 6485-01 0* 


FTRA 

28.322Q91DE403 


FTR8 FTFC 

-14,5892 766E4Q4 


FTRY 


S202 


HTX 


FTRZ 

-Q, 

•74. 19160066403 
-74,19l6DQt£403 


HA 

18*3843336E4D2 

1B.3843336E4Q2 


S2D1 


S2 


D. 

0. 

0. 


0. 

s* 

0, 


HQ DDELTA 

0, -46,51201532-01 

0 * 14.4163498E-a2 

0. 14.4163498E-D2 

OHETDl OMET 

0 . 0 . 

20, 97991482 + 01-29. 642 9 320E4-01 
20. 97991481+01-29. 8428 3205+01 


KTf HTZ 

•24.69309036+04 0. 


FXH 

28.322091DE+03 0. 


FVH 


SIX DEGREES OF FREEDOM FUCHT PATH STUDV 
GENERALIZED COMPUTER PROGRAM 


FZM LH 

-l^.€Z«ta357£*0A 
VPCS 

jtBtrAa^sooEi'iiz- 

TFFS 

0. fli 


INDSDF 2 CASE LROLL 
MM NH 

-2A*a45eA52E4^0ii 0. 


stage I 


PAGE 


59 


I 

ro 

I\3 


0« 


SACl 


3Z.300a9iilE-B3-71«33723BlE<-a4 4a,057Z E03E-OZ Bi 
FLEX 


POINT 

XOIT 

IDdQOaD.DOGE-Bl 
ZBpa7QGEa9E^ai 
ZQ.DDoaaanE-01 
zadaoDinzaEi-Qi 
aOiOaQimoaE-QL 
EB,B691E>«nE + 0L 
^a.ODDAnariE'Oi 
ZB.arDSIl-iEE+Oi 


Aurs 

TI 


X02F 

roiF 


D> 

0 . 

a. 

a» 

0, 

. 0 , 

0 . 

u. 


HDZT VD2F 

TUIT ZOtF 

75.B5&0723E-01 5. 


Ttll 


a. 


VD2T ■ 
ZOIT 


16.4362G25E-03 Oa 


ZD2F 

XDflF 


ZD2T 

YDOF 


73,e239264E“IH 0. 


-43,424n2«itE-B2 4g.976 3 3 38C*0B H* 


•12a277L29DE*Di>5£.29Gai82E«BB 


0. 


75,27iqi22E-Dl 0 


4a.Q705511E-D2 49p5l4457eEt0a 0. 


35. D(|S9aaiE"02-54<4240G41E'f'00 


0.. 


77,768Si62E-01 0, 


<i6.8q97422E-a2 4B. 286tt2aaEtDn 0. 


-37.2775762E-D2-58.63BB75DE+B0 


0. 


•-U.8San23qE*0l-62.173U4 BE<-00 


rss = 1 


-67.0176Q70E-02 45. 4341743E*0D 0. 0. 

LANDING ROLL 

ILR =1 ICS = 0 IBS 


XOIF 

2DDF 

0. 

14.B119648E-B2 

D« 

B3.6497air8E°B3 

Q. 

g3.43GlEGCE-03 

a • 

lB.10I7liaBE>D2 


TR 


ia.95DaOaOE-02 43.0Q0DBflBE-02 

DELON ALPHAE ALPNDl 

3a.62876H3E-0i 23.4Q6B797E**1>2-94,367347«E-01 


PITCH AUTOPILCT 

ALPDDl ALPHET DELODE 

0. 23,4U6n797E“D2 42, 7B37623E-D1 


INTEC RTN. 
INTEG RTN. 
INTEG R1N. 
INTEG RTN. 


HT * 
NT » 
HT = 
HT = 


l.DQaaOOOOE-B3 
1. ODOflflOOOE-03 
i. OQQBnDBDE-’BS 
1. nOBDOODBE-OZ 


INOSDF 


SIX DEGREES OF FREEOOH FLIGHT PATH STUDY 
GENERALIZED COMPUTER PROGRAM 

2 CASE LROLL STAGE 1 PAGE 


63.E5Baa00E-G2 G3»RgOaODB£-Q2 18 . a2677I9E>01 
Q* -58,86485071-03 Q. 

•lRi3679560E-Bt 92.7517313E-D1 0, 

a. D. &7.G6534S4E-ai 

0, 0, 


a. 71.fl5flnStilE-ni 2S,B8fl69?lE->51 0 , 

26.Z1213S5E-02 Z5,2fe32957E*ai 1 Q. 17S1242EfrSl 29. 262G54SE^Dl 
71*5439L20E-Di D< 37* 921606aE-02 0. 

0. -51,CG3G£DlEt)]0 12. LEriQOOE+OL D« 


«i^.l694£$3E«a9 

9G!E43SflS6E-01 

0* 


Q. SGtESaODOOEl-aS 
12*€a4ta29E-02 28. 797 lO £2E*D4 
12*G841829E-02 28.797laE2E*'a>» 


D. . -lZ.5fi«t7<i30E + nO-3B.g5«t9765E*a2-78.8562277E<'Ol 0. 

6a.Ge39297E'i-03-23,SCi8Dl95E + QO-59.Alii9457EtQ3 45. 924a317E-«-llD 18*315 5628E4- B3 
eD,&e392 97E4-a3-23.B48ai99E«’DO-59.414g857£4-0 3 45, 924Q317E+a[) 18. 3155828E+ 03 


33,6aDDOaO£-02 

38.575eD33E-a3 

36.575Sa33E-03 


•96.42J17DIE-Q1- 

-96*42317BIE-Di- 


29.Z470g&4C*Ql 

2Z,.2B3tt44C-Q2 

22,2B36144E-a2 


'62.1D5ol2QE-a2 

'e2,ia58i2nE-a2 


0 • 

22.647998BET02 

2H,64799aOEt82 


15.1707475E-01 
15, 17Q74r5E-01 


- 0 . a, 

-6L,920712eE4-Q3 22.747fi343EtB2 
-61.9207t2eEf03 2Z,747H343EtQ2 


OHETOl 


-48*52S6174E-0t 

12,68418292-02 

12.634ia29E-02 


B* 0 • 

29.183B901E>D1-29.137685SE4^Q1 
2g.I6309OlE*Dl-29.1375lt56E+Ol 


Z5.23423BiE*03 

FZH 

-12,lB4Q26i£»04 


-12,1327e59E*04 


-ig.3776949E*B4 


-ig*3622051E*04 


2S.2342301E4'03 


3a.74B590BE»a2 


32.2692174£-03-Ga.366D629E-Q4 46.6A57l94£-a2 0. 


ia.ia$953B£-03 fl. 


OR POOR QUALST^ 


INDSDr 


SIX DEGREES OF FREEDOM FLIGHT PATH STlfOT 
GENEfiALIZED COHPDTER PROGRAM 

2 CA'sE LROLL stage 1 PAGE 


10»OitOOaO<lE>Di 
28,a7Sfl776E4-01 
Sa.tmqaaaaE-Di 
za,a6 5g7o?.H+oi 
sOtflauaaoOE-oi 
2fl,a7ai9Ji7Ei-Dl 
i.a.floaoaQOE'-Di 
zaHTgrabSE^ai 


GE*6Aa7E37E-01 0. 0. -t»9*21€9613E<*O2^A9.S6I96DaE->-0B Oo - ■ 

At -«i5,2a<»5<t£JLE-n2 <t9.22A5e21E*0a 0, ^ D. ■ 15.9231 0865-02 

65.9032029E-0i 0. D. A9.63575Bt»£-Ql-Aii.3a3S722E-«-II0 0. 

□ . -^OtG^srgssE-oz ^6.02302975+00 0. o. /(». 02300205-03 

67,05030015-01 0, 0. -I|3, i)929999E-0 1-55, 56601flBE+0D 0. 

0. 42,a7ii2ia7E-D2 >»7.419t3aa£ + aD a. 0. -B1».A052197£-D3 

69.A6i|730 5E‘-Dl 0. 0. 31.9E6466AE-D1-49. 53a3«*D7E*nO B. 

0, -6i«, 9 5996 34E- 02 A4,612‘t9A2EtOO 0. 0. 16.S266183E-Q2 


LAMDING RCU 


ICS = 0 


IDS = 1 


10.95000002-02 45 tfSBSDSODE-QZ 


DELON ■ ALPHAS ALPHDl 

30.62a7fi23E-Bl 23.‘tD6E7S7E-02-71.5«(3912DE-ai D, 


PITCH AUTOPILCT 
ALPCOl ALPMET 


OELODE 


23,(.06«1797E-02 43.7537623E-D1 


IHTEG RTW, 
IHTSG HTH. 
INTEG RTH. 
5NTEC RTN, 


HT - l.OODOOOOaE-GS 
ht * i.anoaQoaoE-D3 
HT = 1. 000000005-03 

HT = l.DODaOOnOE-03 


65.9SODflODE-D2 65,95000000-02 19.40590915+01 0. 72.2785761 E-01 20,00786395+01 0, AG*S181fl59E+09 

a. -6g,934ll)<,8iL-03 0, 26,20919665-02 29.26D0072Ef01 10. 17202496+O1 29. E59i6g6E+01 6. 

-22.«tO'i7323E-01 91.4790-.97E-01 0, -55.48795835-01 0. 43,87248535-02 0. 95.86529785-01 

0. 0. 55.60826845-01 D. -42.78055635+00 12. 4S710D0E+04 0. 0. 

0 . 0 . 


0. 35.23000008+03 
10,39366985-02 27.2238325E+a4 
10.3936698E-D2 27.22383256+04 


0. -28, 72614116-01-38.95497655+02-78. 85622775+01 0. 

45 .65127S8E+D3-18. 020 77155+00-44.52684945+03 41.34548405+00 27 .223E437E+03 
45. 6512758E+03-18. 020 771 55 +00-44. 526 04945+03 4l,3454840E+a0 27,2235437E+ B5 

FTRV FTRZ HA HQ DD5LTA 


r\ 

t 

( 


I 

PO 
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STAGE t 


PACE 
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33,6B0BB«BE-B2 29.24554aBE4-0i 
55,8B46B77E-#3 33,99516276-02 
55,a046077E-03 33, 9951627E-02 

0* 

26.00214206+02 

26*08214206+02 

0. 

S' 

0, 


—0 , _ 

-46,738 33056+03 
-46,73833056+03 

2^! 

26, 

79453146+02 

7945314E+02 

8: 

0* 

S02 

SDl 

S 


S2D2 

S2Q1 


S2 


-83l99984S4H-ai-S0! 22369966-02 
-63, 999fl454E-01-a 0,22359962-02 

0. 

15,02000366-01 

15,02300866-01 

0. 

S' 

0, 


0. 

0, 

0, 

0, 

S' 

0, 


0, 

34, 

34, 

FTRA 

FTFH 

FTRC 


HTX 

KTY 


HTZ 


2n.7ia&9B7E4-D3 

0, 

■91.3025517E+03 

0, 


-13,35109296+04 

0, 


2(1* 

FZH 

LH 

HH 


HH 





-91, 42102906+03 

B, -13,23600626+04 

0, 







VPC5 

SaiTAADCQaEl-OZ 

TFFS 

0. 


fl. 


ohetoi 


-ASt5IR7A7flE-§l 

ia.293eeNaE<'a2 

lD.3G3669a£-0Z 

DUET 


.3519G3aE-f01-2B,AG6iiQa6E-(01 


FXH 


FY« 


Q. 


SACl 


S. 


32.229316IE-tl3-5i«2A9226aE>St» l»5« 53420326-02 
FLEX 


POIHT 

XDIT 

ifl.aDDnnaaE-Bi a. 

zatBerosQAEFOi n, 

2aiaD0ADnnE.-Di o» 
za.iTbnoAbEto 1 n. 
30 •aaouiicriE-Qi o« 
ZBifiaS2E32E»Dl Dt 
40.00000002-01 0^ 

ZB. Bab935UEl-Dl 0, 


AUTS 


XDZF 

TDIF 


XD2T 

YDIT 


YD2F 

ZOIF 


mi 


YD2T 

ZDIT 


i9>6462690E-O3 D* 


ZD2F 

XDOF 


ZDZT 

YDOF 


XDIF 

znoF 


54.G3D1S92E-01 0, 

0. -45.2909000E-D2 

54,5525E13E-01 0, 

0. -27.3gj3030E«D2 

55.3150 eCiE-Ol 0. 

0. 30,49704606-02 

5 7.394ia52E-0t 0, 

0. -65,B920q4Bs-02 


0,. 


4B,Sgafl203E-02-4Z.0093B93E+nO 9, 

4a.6D10S31£+D0 0 , 0 . 13, gt4939BE-B2 

n. 79,3735706E-ai-34.59a9D09E>BO B. 

4a.3Zg33B5Et00 , 0 , „ 0, , 67.9193273E-B3 

,, -69,4149450E-D1-49.744167BE+BD . 0, 

4e.654.5697E*SU 0, 0 . -77.a609fl42E-B3 

0, 64.G919Bfl5E-Dl-3E.55275IllE + aD 0, 


44.a454B33Et00 0, 


0, 


15.6149103E-02 


tSS = 1 


lahdthg roll 

ILH = I ICS = 0 IQS = I 


ORIGINAL PAGS 0 
OF POOR QUAUTIf 


INDSOF 


SIX DEGREES OF FREEDOM FLIGHT PATH STUDY 
GENERALIZED COHPOTER PROGRAM 


CASE LROLL 


STAGE 1 


PACE 


63 


I 

ro 

cn 


n TR 

la.9500e«B£>fl2 A7.BBDBQBflE-«2 

DELON ALPHAE AtFHDl 

3B.6ZB7EE3E-S1 Z3i AO 6Br97E-0Z-55, ABZ95H3E-01 


i 

in 


HTEC RTN. 
NTEG RTN, 
TEG RTN, 
TEG RTN, 


HT s 1, BaODaODDE-aS 
HT X 1, aaoDnaDaE-D3 
HT X 1, oaaiiaaaoE-DZ 
HT s i, oaooDaaoE-03 


2SDF 


67.E5D0aaBE-l»Z 6Z,gS0DDQDE-02 1 9, 9911 AO IE»0l 
a, -5g.l35A<t6tsE*-ll3 0, 

-23.7ia5ill2E-81 9a.5«iDlJ5(iE-Ql 0. 

0, a, AL,5ailA13E-0L 

a. a. 

LCEAR 

DELTA P 

0, 35,2A0QOnaEt03 

77,3022365£-Q3 Z5,snv23n6etn(, 

•77.3a2Z3E5H-03 ZE.SQgzSflGEtOA 


PITCH AUTOPILOT 

ALPDDl ALPHET DELQDE 

23.AD6ar97E-BZ A4, Sfl37623E<-Dl 


0, 72,7AH6981E-ai ZB.*gZAD35EFDl 0, 

26,2B6AAB6g-BZ 29,256932AEF01 10.17DB731Et01 2g.2559rB9E*Bl 
’3B,37A21A2 c-D 1 Q. A6.A £tl 0926E-02 D. 

0, -3A.2Aie6G3E4'DD 12, AETlOflQEt 0 A D, 


A6.aA«31BSE<»0B 

95ria513G6E*fll 

D, 


KUVP 


VGPT 


P2 


FTRX 


FT 


SH 


SF 


D. A‘i,Allir571E-Ql>3B.95Ag7GGEfa2-7B. 

Z9,g#77tAZE*^n3~97,ag5290(lE-D!-2fl,gfl93S22E»q3 3A, , . .. __ 

Z9.9D771A2c*03-97.BgE29n0E-Dl-2B.9S93522EtD3 3A. Q715AA7E+D0 


AA 

a5C2Z77Et1)l 

fl7t5AA7E*BB 


33,o00ailDa£-B2 29.2AA9E96E101 D. 
S5.AEi7159E-B3 52. 0561Q&2F>q2 2 E.293Z3Aflc*02 
85. <i517159E>a3 52,056 1062c:-a2 26,29323A0EAa2 


SD2 


SDt 


-E6lA9nig69£-Bl-95j35V21Dnt-n2 1 aI flSlSEOSE-Ol 
-66.A9aig69E-Ql-95.35A2l0DE-£12 IA.851 ASDSE-Ol 


FTRA F7R3 

15.361597AE+03 0, 

FZH LM 

<-59,B1650A3Ef03 0. 


FTPC 

-59, B15A2aAE*D3 
HH 

-73,1375E5rt£»03 


0, 

0. 

a. 


0. 

0. 

D. 


0. 


FTRT 

52D2 

MTX 

NM 


FTRZ 


HA 


— Q , D , 

-3l3,766g965Et03 27.nifi952E*a2 
-3fl.766ngfi5E*03 27. 7U6952 E+02 


0. 

6. 

0, 


S2Q1 

Q, 

D. 

0. 

MTY 

-7A,677bl93£t03 


S2 


HTZ 


KB 


PMETDI 


35.527B1A3E+01- 

35,6Z7fllA3E*Di- 

FXM 

15.361597AE*03 


FC2 

B. 

3a.A6O9593Ef03 
3B, A6i>95g3E4^03 

DDELTA 

'A6. 66619872-01 
?7,3nZ23£5E-D3 
77.30223652-03 

duet 

0 . 

27.7gn39fl5EtDl 

27.79O39a5E«^01 

FYM 


J-H 

I 

ro 


SIX DEGREES OF FREEDOM FLIGHT PATH STUDY 
GEHEBALIZED COMPUTER PROGRAM 


INDSOF 2 


CASE LROLL 


STAGE i‘ 


PACE 




VPCS 

3a.IA69?II0e*ftZ 

TFFS 

a. flt 


«• 0. 

SACt 

32.UAAZ33E-03«AA.eS77l0BE-BA AAt6352fla3E-D2 

FLEX 

POIHT XD2F 

XDIT YDIF 

ig.ooooaddE-oi s. 

28i9916!*e5E4-0i. 0. 

zQ.uaanao[]£<>oI o, 

2a.SHaC'9Q2EFDl Or 
SQ.OaaDaDQE-Ql Oi 
CAt dd9Bia JEfOI D, 

AO.ODQDonnl -01 o« 

2a.B'31?370EfQl 0| 


TII) 


0. 


S1.B37AB67E-B3 0* 


XD2T 
YDIT 

A#i'S63SnZ9E-111 

AlIl003 5aBE-ai' 

Al,'567A26flE-01* 

A3tl65(»775E-01 

Qt 


ISS = 1 


YD2F 

ZOiF 


Y02T 

ZDIT 


Z02F 

XDDF 


ZDZT 

YDflF 


-Ago 2Ga6G56E>3Z Aa.l30a2e5£t«B ,0. 


10,77'<A051E-0Z a*. B07ZA13E+00 ,D« 


02.3333fl9E£' 




D, 




XDIF 

ZDOF 


16.1A0707AE-01-3A.1325178E4B9 


ZSZABlBEtflS a 


l2.1ZE5fi97E-e2 


15,B26.T16ZC-n2 A6.0307159EtOfl ,0. 


-73,7A969A3E-Dl-A1.5i8293Ae*BB Q 


6A^B9Z596AE-83 


5*. 


AD.75BZBII6E-02 A3.7Pn771fiE+afl D. 


75»ZB5iqg5E-Dl.-2£,5727D02E»qB Q. 


-72fAl37631E-63 


1A.6523B3QE-B2 


AUTS 

TI TR 

iB,9sqonqaE-o2 A9<BoqflaflDE-oz 

OELOK ALPHAE ALPHOl 

3B.«2a76Z3E-0i 23.Aa68797t-qZ-3ai37AZIAZE-0i 


LANDING ROLL 
TLR = 1 ICS 


X 0 


IBS = 1 


PITCH AUTOPILCT 

ALPDDl ALPHET DELQOE 

Z3.AII64797Ei-D 2 A5.B5376Z3E-qi 


IKTEG RTN. 

} NTEC RTH< 
NTHG RTH. 
NTEG KTNi 


HT X 1. DOflllSOaaE-03 
HT X ] • anquOQQDE-OS 
HT X 1, CBnaftOOBE-03 
KT X 1. (laOBBDQQE-DT 


Z5DF 


1 — « 

1 

ro 

03 



SIX DEGREES OF FREEDOM FLIGHT PSTH STUDY 
CEHERALIZEO COMPUTER PROGRAM 


XNDSDF 2 


CASE LROLL 


STAGE 1 


PACE 


6S 


M.ssiMtaE^ez 

•* - 

•23t37r$B2fl£wei 

s* 

0* 

LGEAR 

DELTA 

D. 

A9i3319335E-03 

R9r£319335E-03 

«UVP 

33.EODQDaDE-OZ 

lltilXXlDSTE-aZ 

I4,13310S3E^0Z 

SQ2 


&9.950aoaOE-a2 Z0^57&22T7£>Dt 
58.SS5GZZAE*a3 Q, 
99.93V2769E-0i 0, 

D. ^7^3A^GGD^E’•D1 

0. 


P2 


FTRX 


-AH.aD9‘}076E-Bt- 

-A4»3D99P75E*01- 

FTHA 

99*(3>,7l0 3Et02 
F2H 

-3li57W2<(7E*n3 

VPCS 

3ai7AA990aEfD2 

TFFS 


0. 


0. 73.2ie2S7«E-01 ZB. a9A0liBAEt9i 

Z6.Z035AZ1E-D2 29,2536851E+0l lB,16SitOH»E+at 
'22,6a7950DE-&l 0, J|5,7a7A5Z9£-a2 

a. -Z6.6753116E+B0 lZ.fe671000E+D4 


a, 45.7297aZlCA^tB 

29.25275ieEfat 0,^ 

a. 9A.ai30197E«9t 

D. D. 


3s;2sonoaDE+a3 o. 

23.77G7555StQ4 0. 

Z3.77&7555E*D<. Q. 

UGPT 

29 ,z>< 4 ns 77 i-fai a* o. 

dE.a777 99BH->Q2 2 3.ia917aBE>02 Q. 
ab.a777998E-nz Z3.189176BE+02 0. 

SDl S 

•lD'6945343£>ai lV.fi4923 QZE-Ol qV 
•10.E£45943E‘01 14. e49Z3QZ£-ai D. 


FT 

0 . 

1G.B041B40E403 

LS.aa41B4aEfD3 


SR 


SF 


AA 


FC2 


F7RH FTRC 

•>31*an33EaiE«D3 0. 

LH HH 

-25.196ai4fiE+D3 0. 


B4. £7B47QSE-Dl-3B.9549rG5E>D2* 
>38.0n2Tll£E-n2-lS, nS2S9lDEfn3 
■38. Da2711££-Q2-LS. DSzaslOEtOS 


FTR¥ 


SZDZ 


MTX 


NH 


FCRZ 


HA 


- 0 . a. 

*16,407&977E+03 Z5* 084 1515Effl2 
-ie,tiD76977EtD3 ZS, 0841515E+HZ 


S2D1 

a. 

0 . 

0, 

KTY 

-2e.39Q4757E«B3 


a. 

S' 

0 . 


Q. 


SZ 


MTZ 


7S.BS62277E*B1 B. 
27.E382912E+BD 48. B 19a3B4E4- 83 
2?.fi362912ei-0 8 4a.ai90304E*03 

MB QBELTA 

0. -4fi,725S999E-0l 

a. 49.5319335E-0S 

0. 49.S319335E-D3 

OHETDI 0H5T 

a. a. 

32.15916BfiEtBl-27.1BGG037E>ei 

3Z.15916B6E*01-27.l05SB37E*ni 


FXH 

99.63471B3E+0Z B. 


FYM 


B. 


a. 0. 

SACt 

32.13795e9£-D3-3a.743aa32E«t4 43. 9aE5Z43E-02 fl. 

FLEX 


T(l) 


a. 


22.2eBB6B2E-B3 0. 


I 

ro 

(£) 


SIX DECREES OF FREEOOH FLIGHT PATH STUDY 
GENERALIZED COMPUTER PROGRAM 


INtJSDF 2 


CA^E LROLL 


STAGE i 


PACE 


POIMT XOZF 

XOIT YDIF 


XOZT 

YplT 


Y02F 

ZDIF 


Y02T 

ZOiT 


6G 

ZDZF 

XDOF 


20ZT 

YDDF 


XDIF 

ZDOF 


1B.QSOODGOE<D1 

zStagaaDzscFoi 

za.aooDnoaE-ai 

za.3S2GEZ6'-*'ai 

3fl,OOOBOnnE-Dt 

2a.39l5TlDlE>Dt 

LQ.QaoanoQc-Di 

Za.a932J66E*01 


AUTS 

TI 

ia.9S0QQDaE>02 


5* 

Oa 

0. 

Q« 

S: 

0. 

Ot 


2Ea43G5212E-01 .0 


Z7.506g491E-Dl 0, 


-3S.B203Q20E-02 AT. 81fl5409E+0B 


2S.Sa94264E-Sl-26t Zlfl739?EF0g .9, 


e7,7LB5595E-ai n. 


36.G8114113E-D3 47 a a03i053E'»a 0 Ca 


0. ' l£:3g0596eE«B2 

58.5737511E-Bl-23,2B24492E+nB .0. 


.5* 


0 . 


Oa 


28. 641336&E-01 0_ 

Qa -2G.6DS9955E-02 


23,2491B97E-B3 49. 590 lEOSE'i-aa 8. 


«5S.3633 393E-"fll-32.1£447B3;E4-0a 0 


63,4614578E-g3. 


-70.636747SE-83 


fl. 63,4S57727E-01-18.06&35S7E+00 Oa 

43.96&!il23Et'DD 0, D. 13. 9B32ao6E- B2 


TR 

si.Beogggge-oz 


iss = 1 


ALFHOl 


„ LANDING fJCLL ^ 
ILR = 1 ICS 


ICS = 1 


DEUQH ALPHAE 

30.e2a7£23E-Dl Z3.4D68797E-02-22. Ea795aDE-Ql ^ 0. 

INTEC RTN, 

JHTEG RTNi 
INTEG RTN. 

INTEG RTN. 


PITCH AUlOf'lLCT 

ALPDDt ALPHET DELODE 

23. 4Sea797E'02 40. 9037623E- B1 


HT - 
HT s 
HT a 
HT = 


1. OOOOaODOE-D3' 
ianoDnnDODE-03 
1* DDUoanoaE-os 
1. DDOaODOOE^DB 


ZSOF' 


7i.950DDI10E-02 71.g500DBD£^nz 21 . 161 2473Et01 D. , 73.66S74DIE-Qi 28. 8929026E*01 0._ .. 45^55M2Z4E*gg 

0. -56.39975772-03 0, 2b, 210 1595E-0Z 29, 2499041 E+01 10. 1657596Et01 .Z9.Z491993E*91 0. 

-21.6B36915E-D1 89.6093I132E-01 I). , „ . ..“I® •5a*l588E-<ll 0. 42. 47S3271E-0Z 0. 93.B569226E-01 

Q, 0. 14.4739S81E-01 0. -21.1149502E*00 12.4671BOOE+04 0. 0. 

0 . 0 . 


LGEAR' 

DELTA P 

0, 35,28000002*^93 

13.50 65 1 2 :3E- 0 3 H 2, 14 4 60 *,5 EFD 4 
E3. 50 651Z3E-03 22. 144 60 45E*'04 


0 . 

S' 

0. 


HUVP 


YGPT 


P2 


FTRX 


FT 


SF 


AA 


FC2 


0. 92,4l6l051E“Ot-38.9Si*9765E*02-7a.8562Z77et61 fl. 

S3, 6731842 E*02 84. Z2nai39E-ot-48, 0952364E+02 21. 24568flSE*B0 S4. 1445S51Et I . 
53.873184224^02 84, 220 6i39E-ai-4e, a')S2364E4D2 21.Z45bSDBE4C0 54 .144555l£403 


^83 


FIRY 


FTRZ 


HA 


MB 


33.600flOOBE-g2 29,24170172491 ,0..,^,.^,^ 0, 

28,a73a9T9E-S2 17. 09fall.97E-01 16,0750 aS7E*02 0. 


-9. D, 

-57.2612463E4D2 t7.B969B29E402 


ODELTA 

-46.7514655E-B1 

23.S065123E-0I 


1-30 


SIX OESHEW OF FREEDOM FLIGHT PATH STWOT 
CE^ERALIZEO COMPUTER PROGRAM 


n»i 73 f 979 E -02 

SO* 

-2a'75522e6E*(Sl- 

-Z0.75S226eE-0i< 

FTPA 

5 a. 39 Gn 7 D 3 Eta 2 

FZM 

-18.762E333E+q3 

wpcs 

JB.7tiB99D0£»02 

TFFS 


INDSDF 2 CASE LROLL 
17*89Sli97E-01 1S.B7GOO$7E*D2 0. 


il*3t37fi65E’^fll l°tA2B7<iE7e-0L ol 
:11.3137b65£o01 lA. A2n7A67E-0l 0. 

FTRB FTRC 

a. -i-D.77t.636aE*n3 0. 

LH HH 

a. 29i £2762>«9E»a2 D. 


STAGE 1 PACE 67 
'•67.2&12t«63E402 i7*aB69629E4P2 8. 


23.S069l23E-f3 


OMETOl 


25 . 82 G 75 ZEE 4 a 2 Q. 


zS • fl29i^ 653E4B l-zSt SA25 fl 0 9E4fl t 
22*B29>tGS3C401>26.SA290D9E4-01. 

FXK FTH 

?a* 39 SB 793 ET 02 0 . 


SACl 

3Z«l93a33»E~a3~3Aia7Bfl621Er64 A3,5<»7673eE-)l2 0. 
FLEX 


23.39773Z9E-B3 0* 


tl.BBOBOOBE-Bl 
2S.a923D5ttE>01 
za.oooanaoE-Qi 
Zb.H817Z3<>c + 01 
3 a.aoQoaQRE>Di 
26.39Q*>29><E40i 
it 0 .oooaoaDE'?ai 
2S.8921377E+IU 


13r67>fti2b6E-Sl B, fl. 

0. -31,935B205E-02 %7. e<*69557E*B9 

15,B512J<9DE-Di 0. 0. 

^0. li.9il7n76£-02 <t7,6S3L291E*D0 

15,031B17EE-61 0. 0. • 

0. -56.9DB3326E-D3 95. 3(»Z9137E+a D 

ISiBUBtlDE-Ol 0. ^ 

8. -16.3677711E-02 93. 57?tt599E+0D 

LAMOIHG RCLL 

ISS = 1 ILR = 1 ICS : 


9B.2825272E-DI-21.8109619E48B $•_ 

0. 0, 18.5B9BCI99C-B2 

18.93ltZ37lE-Di-Z2«58990SDE*88 ,9..^ 

0< D. G5<li88G22L-83 

'Z9.S31925GE-01-Z3.3iSGZ79E4eo : D> 

V, D, >7LiB595375E»B3 

38, 3877955£-01-19,3llZ319flE+afl 0, 

0. Q, 13,SG193D9E'02 


TR 


ORIQf^NlAL PA®E Sa 
OF POOR QUALiTY 


DEGREES OF FREEDOM FLIGHT PATH STUDY 
CENERALIIED COMPUTER PRUGRAH 


ItJOSOF 

IE*fl2 53.SGflBfeBE-BZ 


CASE LROLL 


STAGE I 


PACE 


DELOK ALPHAE ALPHDi 

30.e2B7e23E-Bl 23.M»EB7G7E-flZ-lS.5aB15aaE-qi 


PITCH AUTOPILCT 
ALPDOl ALPHET 


&B 


DELOOE 


Z3.(t05a797£'^0Z A7i9537623E-#l 


INTcC RTK. 
1ht|r RTH. 
IHTcG RTH. 
INTcG RTH. 


HT 

HT 

HT 

HT 


L.aeaocaDa£^03 
1. aoDfliiiiaaE^QS 
1. aonaaoDDE'«ii3 
1. cQODaooaE-Qs 


ZSDF 


73.95D0BaUEi‘aZ 73. 950 BaoOs-OZ 
0. -5<t.51G78n£r>03 

-1 9 i 1 D 933 06Ef « 1 0 9 , It 77 If RG 7£- 01 
D. :■ ■■ a. 

. a. 0 , 


ZL.7ii8ie37Et01 0. 7<i. 07787G6E-D1 ZS. BBS93A5EtBL 0. AS.A85G&5CEFBS 

0. Z6.iG5Ee39E>SZ Z9.Zii48BLlE>nt 10.16225E3E»B1 Z9»ZAAZ5«7E«91 0. 

0. -36.Z96S0GGE«az 0. ^ 37#<«3SBa 9ZE-0Z 0. 93.2213i95E>lll 

17.20D6213E<-02 0. -1S.27A9816E«0Q lZ.A871D0QEt0it D* 0* 


LCEAR 


DELTA 

P 

PZ 


FT 

SR 

SF 

AA 

FOZ 

.fl t 

35.28bQDQa£%03 

0. 

0. 


79,5363441E-01- 

•3a.9549765E4a2-7e.B562277E*8t 

0. 

17, 57 8654 IE- 0 A 

2D,67Z63465tB4 

c. 

13. 

70Z7aB7E+«t 

l4,6a6297BE*00 

34.764670?£t0i 

17,82162478400 

55.61097G3E4B3 

ir.578654ie-09 

2at67Z:£346E>Q4 

D. 

13. 

70Z7a87E*Ol 

14.68629706400 

34.7646702E4D1 

17t82l6247E40a 

55.61D9763E403 

HUYP 

VGPT 

FTR* 


FTRV 

FTRZ 

HA 

HO 

DDELTA 

33.6Q80DflQE-Q2 

29,Z3BA3945»01 

0, 

0. 

• ■ 

— 0 . 

0. 

0. -4G.739514QE-B1 

33.60000005-82 

49,63!,8'l4Dfe-0l 

49,381205BE>1ia 

0. 


-14.6')B7a7SE4Ul 

55,7765B36E*0a 

.0. 

17.57a6541E-04 

33.60000005-02 

49.65489406-01 

49.38120581^00 

0. 


-l4.6967a75E4Dl 

55. 7756B36E+QD 

0. 

17. 57855418-04 

SD2 

SDL 

s 


5202 

S201 

52 

OHETDL 

OHET 

■ B.. 

04 

i). 

D. 


Q. 

C. 

0. 

Da 

75 i eB3£669E-Il2-rit. 4639 50 9E-01 

i4.2Qn0440E-0t 

0. 


0. 

0. 

T1.5D72a67E-01-26.3162531E4Dl 

75*a836669E“0Z-ll,46555n9E-Bl 

14420004408-31 

0. 


0, 

0. 

7l,5072867E-01-Z6.3t6253i£40l 

FTfiA 

FTR9 

FTPC 


HTX 

MTV 

HTZ 

FXH 

FTP 

14t507i263EtQl 

0. -27.40S5774E>01 

0. 


18. B9B4778E4Di 

0. 

l4.5a71263E4Ql 

0. 

FZH 

LM 

HH 


HH 






•27.J5G7ia3EF8i 0. -ZZ.Ga3QZ4i»E4ai D. 


pmQjMAi 

Og POOR quality 


SIX DEGREfS CF FREEDOM FLIGHT PATH STUDY 
genera LIZEO computer PROGRAM 

INDSDF 8 CASE LROU STAGE 1 PAGE E9 

3B.7%I99I«E*D2 

TFFS 

9 . 9 . 


B. e< 

SACt 

32*O520A91£-Q3-3t.969(|6m-OA 43.25734<)7E-02 0. 
FtEX • 


TMI 


2A.A2Ae7GlE-B3 0. 



POINT 


X02F 

X02T 


XDIT 


YDIF 

YOIT 


lo.oaaooooE-Di 

a. 


7 9. e239'13E-03 


2a.aaa4>ii3Etoi 

0. 


0. ■ 


20.flBaanDa£-oi 

0^ 


24.ziiaa24E-n2 

HH 

1 

2a.87BlPlfS*(H 

0. 


D. 

3Q.aOOODJiaE-Ql 

0. 


22t924aa4BE-02 

26.8fiii&039zl'Ql 

0. 


. D . * 

ro 

40 .000 itnonE-Di 

D. 


29.289a73liE-a2 


2S.8882c33E*Di 

0. 


0. 


AUTS 


V02F 

ZOIF 


YD2T 

ZDIT 


Z02F 

XODF 


^021 


DOF 


KOIF 

ZOOF 


-22.92fiOG9&E-D2 A7. 5B23C3AE«B0 
Qi D. 

ia.9ABAa9fiE-D2 <t7.5D7D932ETao 

•7llDfll3«tEOE»03 A5r2697a2DE+00 

-lS;2569371E-D2 A3l6D996i2EtD0 


A9aA2aflSao E-B1-17.3I|2S829E«BB 

0 , . 0 


-22.t77536AE-01-23.7g68J.99e*BB 


lB.B373aiOE*B2 

_ „ Oi 

Q. Oi G/iitagsGaTE-BS 

95 ,25n3S12E-02-T7. 061f.36D£+8B ,0 

Of 0* ^72*A53S831E" 03 

l<i.0lO4714E-Ol-13,flAi7762E + OO D. 

D. 0. 13.2934238E-02 


rss 


ILR 


LANDING RGLL „ 

= 1 ICS 


a 0 


IDS = 1 


TI TR 

18. 950000 0E-Q2 5S.BBOBBGOE>S2 

PITCH AUrOfULCT 

OEUH ALPHAE ALPHDl ALPDOl AI.PHET DELUDE 

30.E287623E-01 Z3.40Ga797£-a2-36.296504iie‘<B2 0. 23. 406A797E>02 49. Da376Z3E-Bi 


ee-i 


SIK decrees OK FREEDOH FLIGHT PATH STUDY 
GENERA LI7EDCOHPUTER PR05RAH 


XNTEG RTH> HT 

2S0F 


INDSDF a 
l*tOOOaOOBE-D3 


CASE LROLL 


STAGE 1 


PAGE 
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ZB.EVZSOOOE-Bl^ 

19*1BZ7569E-B2' 

2* 

O'- 

LGEAR 

DELTA 

aA,e327626E-(l3 
13,3ES3£aaE>02 
13*3633 Ed DE-D 2 

MUVP 

33,6ani)aOQE-D2 
AZ, 611535 7E-Q 5 
011535 7E^ 05 

SDZ 

-i2,:igaa»23E<-an 

-Z9,3ZgDA16E-fll 

-29.3290t«l6E-Dl 


ZB.GAZSQDOE^QL GB, 292 B53AE+a 1 B, 69. 821 1 6GAE-D 1 ZB. 9B63037Etfll 

•i6t859599HE-02 Q. 25. 9S90593E-02 2 0.99194101^01 99. S735401IE4'BO 

ll,Zigi(3fl4e-01 0, -ll,(J753996Ef0Q D. -37.9D90005E-03 

0. -15.8768114E-01 0. -33.575 99792 + 00 12.467lD0QE + 0i» 

0, ■ ■ 


B. . 56.r&72733E-Bi 

20.9919355E4B1 D, 

D. 1B,OA03361E-01.- 

D* 0. 


FTEX 


P P2 

67.7t737tI2EK03 0. 

24.5a9&2a9E+a<t Bi 
24.5d962a9E+a<t 0. 

VGPT 

11. 76383082+01-44. 5750Z70E+02 0. 

2i.7575H12E-04 20,535fl2<*3E*00 B, 
25. 75793 12E-04 29, 535S243E+0a 0. 

SDl S 

62.3 30 1 353E-Q1 78.11890 73 EErB2 0. 
ln.B!l7333<(E-02 l«i .7401 197E-B1 D. 
ia.D87T334E-D2 14 .7401 197E-01 Q. 


ft 


SR 


SF 


AA 


FC2 


13.34057305+03-70. 416a274£-Dl-13, 21 6 1Z25E+D3 
66. 64205 22E+03 ID . 077343 66-01-65. 8765536E+03 
66.6 n 2II522E+03 lU .07734396-0 1-65. B7G5536E + 03 


2 6. Bil0420E+Bn-53. 14004456+02 
20.14760306+00-45.17076636-01 
2B.1476D30£taO-45.l7oH63E-ai 


FTRV 


S2D2 


FTHZ 


HA 


■13. 266a 152E+03-42. 93917816+02 
>66,6545217t+03 28. 4B7ai95E+DD 
•66,65452176+03 20,46781556+00 


0. 

S' 

0. 


S2D1 


Q. 

S' 

D. 


0. 

0. 

0. 


FTRA FTR3 

-I6.26b0395c+02 0* 

FZM LH 

-t4.6g64060E+n4 0. 

VPCS 

30.74 oggoOE+OZ 
TFFS 

C. 8. 


ftrd htx 

-14.66326776+04 0. 


HTY 

72. 9137976E+B3 


S2 


HTZ 


HO DOELTA 

B4.632762GE-D3 

13.36332806- 02 

13.36332806- 02 

OHETPl OHET 


-17, 8913242E + Q 2-17.75393416+ at 

3 6. 49719936- 01-20, 94992276+01 

36.49719936- 01-28.94392276+01 


FXH 

■16.266ea95£+QZ 


FYH 


HH 

73,73111676+03 


NH 


o o 

M&W 

"Q 61 
O g 
O g 

S3 F 

«o 

c ^ 

r* 


crrt 

£5> 


rtn 




I 


SIX C£GRESS OF FREEOOH FLICHT PATH STUDV 
GENERAtIZED COMPUTER PROGRAM 


3».m?aS9E-07 

FLEX 

POINT 

XDIT 

iD.OQODaaaE^ai s* 

Z8.9BB9ZZQ€t-01 D. 

2aiiOii(iooanE-oi o. 

Za.G50525<iE4'ai 0. 

SO.QQOOOaOE-Ol. Q. 
28. 5761.358c t-Ol 0. 

va.aaGoooac-ai a. 
28.5a70617E*01 0. 


INDSOF 2 CASE LRDLL 
2a*231A695E-B3-^10.SiB2ea9E~aS D. 


STAGE 

0 . 


XDZF 

TDIF 


X02T 

VQIT 

•28,9T7SA15E- 

-25U36G099E- 

-16*0G32AA<<e. 

-1SI3067S99E‘ 

Q. 


T02F 

ZQIF 


YD2T 

ZDIT 
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70.212399aE-0A 


Z02F 

XDOF 


V.Vf 


XOIF 

ZOOF 


-Dl 0. n, -75.BlD31AlE-03-36.7SAA«tBAE*09 

-55.60g(»369E-02 la.lET'iOieEfDD 

-Di 0. D» -'ao.l396752E*‘01— 39.2B9A796E+08 

-sB.oeeztiaQE-oz ii.9iz63*i9EtflO' .r— 

Dl n. n., _ 23,0670235E-Ol-31.D8n9<t53E*BO 

OZ a, D. -3B,D229703E-Dl-3A.ZZfi<i796E*nB 

-6fl.lB36UaiE-D2-il.0303975E''ni 0, Oc • 


3t.l939AA6E-93 

lsl3Jl(EA3a7E-n3 

ir'aS6253EE-03 

0 . 

35.95a2BDl£‘*a3 


AUTS 

n 

ie.950QoaDE>az 

□ELOhj 

3g.(287623E-0i 

INfEG RTM. HT 

XNTEG RTN. HT 

iNTiG RTN. NT 

ixtIc RTK. MT 


2SDF 

za.a;i250QQE!^Bi 

ie;52a92aoE-Dz' 

0. 

0. 

LCEAR 

OELTA 

9n.l9Ea7B7E'^a3 
13. A33t96eE-.a2 
13.A33L9Eo£>32 


ISS = 1 


LANDING RCLL 
ILR = 1 ICS 


a 0 


IBS 


TR 

la.ii^TsaBBE-fti 

PITCH AUTOPILOT 

ALPHAS ALFHDl ALPOCl ALPHET DELnOE 

23.ltD68797E-0Z-il.e75399aE*aa D. 23.<tQ6a797E-02 BB.eD BOBaBE^Bl 

i.aoBaoBBgE>03 
1, aooaoogBE-03 
i.nanaBBaoE-os 
1. caDnaoaBE-03 


2(l.9<.2EftflBE-111 bB,B726»*6lE*fll fli 69. 7899 az3E-Bl 2a,9a36896EtlH .. 

•LS.697L369K^-.az a, 25.9&9a81BE>B2 2fl,9B72775E>Bl 99,B9L91T1EA0B 2«.9a727Z6E4Bl 

9D.1983394E-DZ D. <-18.96093516400 B. >32. 6706963 E-03 0. 

■‘a”" -33.5019g35E*00 12.967iaaOE4B9 0. • 

0. 


P2 


FT 


SR 


SF 


AA 


9s.iv627aee>iL 

B|!|eai 2999 E-B 2 


FC2 


aa.ri3oa29£»Q3 o. 
29,6997a71tt09 D. 
29i6997a7LEf09 0. 


i9.90196B9£*03-96.90n0902E-01>19.27(lft876E4D3 29,aL39293E*B0-9gigTt29B9Bt62 
67. 190951SE*03-L3. 8633 BlBE-^n 1-66, 121 833BE»B3 37,9953l99|*OB-19,ll)72509E-n 
a7,1905ElEEF03-13, 68.33 1S8E-D 1-66, 120B33aE»0 3 3 7.9953199E tB 0-19. 1D72509E- 01 


19 


1-35 


O o 

rrt 

^ C.*} 


sin DECREES OF FREEOOH FLICHT PATH STUDY 
CEKERAtIZED CDHPUTER PftOCRAH 


ZND5DF 


HUVP VOPT 

33.EBDD0aflE-a2 
99.00S9II02E-05 

SOZ 

-11.99&3S5AE*^ag 
39i366B31bE-ai 
39«3E6a31&£-01 

FTRA FTRQ 

-2EhE 37DE63£F02 fl, 

FZM LH 

-l(iiS51133ZEfflA a, 

VPCS 

3a.i7t>a990DE*OZ 

TFFS 

a ■ Bi 


z 

FTRX 


CASE URDU 

FTRY 


Bs.irEPTezEffla-vn .iw i 595 ehj 2 
59,S6D3<»65E-0«t-B6,4797r92E*0a 
5§.5603J»65E-0«.-66,ArWT92£+0 0 

SDl S 

59tS9C392AE-^ni fl 2i 3102S3 7E-D2 
5E.3727a05E-a3 14 ,7E0i»3a lE-Dl 
E6. 372711 □EE'^03 lAt 76D<i 3aiE-01 


FTfiD 

-ii*t fi6B2571E+nA 
HH 

10.3237<trt3E+0«t 


0 . 

a, 

a. 


a. 


0 . 


S20S 


HTX 


NH 


STAGE 1 

FfRZ 


PAGE 


173 

HA 


Hfl 


OOELTA 


>1 A, 330 1 Q70Ef 03-ltGi 113AA3I>! 
-57il<t7i?63lEt03-?i6,27A89DBI 
-67.1A72 631E+03-tiS,27AS90fl| 


:+B2 B. 
>00 0 . 
>00 n« 


52 U 1 


Oi 

0| 


10 


0. 

0 * 

0i 


Mry 

,or>o<«sBaEta9 


S2 


HTZ 


f 0.196 07 B7E-B3 
13,A331«G6E-02 
13,A331966E-BZ 

OMETOl OHET 

>19. 2t393A7E4BZ-2t.>«E4(>5a 0E» Dl ' 

-8<<.967BOS7e-Oi-2fl,96<t6B37E*01 

-Bi*.967aoa7E-Ill“2a.36it6a37Et01 

FXH FTH 

-26.537II26B£*D2 0. 


tin 


SACL 

32.A6SS039E^f)3 29.BllA<»(17E-=>e3-ll.666l 575E-02 
FLEX 

POINT XD2F 

XOIT VDlF 

is.ooooaoiiE-oi a. 

2a.9S>tL799E>01 0. 

za.ooaQoaQE-oi o. 

2arEAa2S99£^fll 0. 

sOiOOaaDonE'Bi o. 

Z8r9736e5HEffll 0. 

LQ.aODODOaE-Dl 0, 

2a^98fG23BEtai 0. 


XD2T VOZF 

YOIT ZOIF 

-31.a6279l9E-IH fl. 


73 . 0 m 217 SE>eA D. 


Y02T 

ZOIT 


o.. 


ZOHF 

XDOF 


ZOZT 

YODF 


XOIF 

ZDOF 


-2 7493450 70 E-01 0. 


-StiiSeilOSSE-OZ 11,9922£7GE4-DD D. 


94 . 209 fllZBE- 02 - 3 e.A 96489 aE +09 B. 


0. 


-ig,Q97ai)]3E-01 0 


4ll.9aOfl5 35E-02: 10.71fl3514EtOO 0 . 


-39.9336497E-D4-36, 60991112*011 0. 


A2.ZA37705E-B3 


0. 


-5D.,46L9 52 0£-02 0. 


43,r36g993E“0Z 44 , 672« 72 6E-0 1 0 


-3D4ll32952E-(t2-33,559D.34DE+0fl 0 


-2345463001E-B3 


Q. 


ISS - 1 


-7a.759&929E-D2-21.923/10lE-01 D 

LANDING «CLL 
ILR a 1 ICS = 0 


3D.aE5?8n9E-a2>30.2iai45GE*01) D. 


26.530903eE-03 


49.9495211E-D3 


IDS 


1-36 


INDSDF 

ms 

TI TR 

ll.95009aOE-OZ iB.9V75e00E-^01 


OEtaH ALPHAE ALFHOl 

3a.62S7E23E-01 23.AaEd79rE-ez-18.9fiSA3SlE*DR 


SIX DEGREES OF FREEDOM FLIGHT PATH S7UDT 

generalized computer program 
2 CA'^E LRCLL stage L PAGE 


PITCH AUTOPILOT 

ALPDDl ALPHET DEL COE 

23.M6fl797E-02 SB.BSOttRBDE-Bl 


IMTEG RTN, 
INTEG RTN. 
INTtG RTH, 
INTEG RTN. 


NT 3 1, rBoaoDna£>D3 

HT 3 l..CD0aDQa0E<^Q3 
KT 3 ItnDQOQOQOE-aS 
HT 3 1, aaoDQai]aE-a3 


21.nVZ5000E-Bl 21.aN25DnG£-ai 61.A5Z3A30E+B1 B,^ .. „ 69, TSGflTSIE-fll 2B.9Bfl31DfcE«l B,. .. 3A 

-lB.(iBlE9>46F-n2 D. Z5.9&BAA5BE-BZ 2fl, 9B23701E>1)1 99. si>7623GE«-oi 2B. 4BZ3668E+B1 0 

t3.fl3g2l65E-fl2 , d8,3D9175B£-02 D, -10 , a66293BE+BB B. -27.35S53L5E-B3 fl 

B, 0. -21.77192B2E-B1 B. -33i6B50A9AE+00 12,A6710D0E+O9 D 

D. 0, 


3A.S5Z5A3AE-BI 


65.573275SE-B2 

B> 


9a.73Z909BE-CI3 

13.i<35Dim7h‘-D2 

I3.A3EB0«i7H-B:2 


9fl.aA7at)93EfQ3 

29.79953fli»£tfl<* 

29,7g953fli.E*Q4 

VGPT 


16,B5055a5E4a3-ia.9’iB9]!i9E-11L-lS.9^7a2a5E4a3 2a.9SSa63ae4flB-A9.115323«£4B2 
67.195E837E4B3-itA.ltb79eBBE-01-e6.3en7B(I5E403 2A.993m2l|4flO-61. G3107filE-03 
67,155E837E403-J^fl,i(e79Bai£-0l“B6,39arHD5E4fl3 2e.A93A12iE4flp-61.63lB7aiE-IJS 

FTRY FTRZ ha ho DOELTA 

D, -15,9‘Jnl10JiF4a3-55,99/i?57ZE4H2 0, 9fl.73B9096E-B3 

a, -67,ifjDII?92t4aj-i|5.9306Bt|7E-ai □. 13 .9350DNTE-D2 

D. -b7.1iiaU29EE4D3-45.93aSB(«7E-at 0. 13.A35oa<)7£-a2 


-13,lllBfll4£40B 57,43i36BBE-ni 9 <t. 0466 D13E-B2 
-B5.2527gBfiE-Dlll.7B2 7734F.-B3 1 4 , 77250^ lE-01 
-fl5.Z527S6BE-Dl 11.7B27734B-23 14.772B041E-01 


-b7.1ii(lU292E4D3-45.93B6fi4rE-01 


OHETDl 


-Zl,24B4407E40H-25.4fl6431D£+Bt 

■5a.aa54675E-BZ-2B.96205BKE4ai 

-5B.4a54B75E-02-28.9B2II56aE40l 


-3b.fl32276E4D2 0. 


-1 M)3BlEid£404 0. 


lE.2459T6Se404 


-3B.6132Z76E4B2 


SIK DEGREES OF FBEEDOH FLIGHT PATH STUDY 
GENERALIZED COMPUTER PROGRAM 


• 15 .B 7 B 6 S 7 B€A 9 i^ 0 . 

VPCS 

38,7<*B99(jqEABZ 

TFFS 

a. &• 


INPSDF 2 CASE LROLL 
1S.AGB919BE+04 0. 


STAGE t 


PAGE 17S 


Ttl» 


I 


XDZT 

YDIT 


SACl 

92.A6aG9ZGE-<03 29iB0BBZS5E-e3-i2i7908a3SE-D2 B< 
FLEX 

POINT X02F 

XPIT YD4F 

lO.DBOtlDaDE-Ot B. 

ZBt5fll2«75E*at Oi; 

2Q.QDaao:aD£"ai a. 

2Bi ‘LS^tESSE+DI 0. 

3DtaoQi)canE-Dt Oi 
HaiOroeLfaDt+Di a. 

RD.QUUanflDE-Dl D. 

2aiEdl<id93E>01 Bi 




V 02 T 
2 PIT 


75iG01679rE-BA B« 


AUTS 

TI 

; tOt 950 aOOa£-B 2 
OELQN 

3B.e2fl76Z3£-01 
INTEC RTN, 

2S0F 

21.0C7SBiiaE-0i 

- 0 . ■ 


-3A.519E111E-D1 Ot B. 

»• -S1.1Bji 76<)1E-B2 in,fl287952EAfl0 

-3Q.D25S3J«BE-Dt 0. 0, 

0, -36,9Bfc225<iE-0Z 9S.70DitnilE-01 

-21,5fl3GE7flE-Dl Bi Of 

0, 39.6Z10272E-D2 saraftflitlfiSE-Dl 

-83,i7i.4gi7E-n2 D. D. 

0. -65,AE13tt25t-DH-31,7527lSDE"01 

lancing RCLL 

rss = I ILR =1 ICS = 


ZDZF 

XDDF 


2 A, 53 D 03 g 3 E- 01 - 96 . 50 AS 9 SaE't'BB 

LSio^l.^ 3 EOE-IIl- 3 “I^ 6730 ±g £♦00 

37 ! 5 ZBDI 82 E- 01 - 37 loi 9 i'»!i 5 e+ni} 

<*9'.DZ09‘t39E-Ol-2“t6i(59329E+dB 

Oi 0 , 


KOiF 

ZD8F 


-52iB737759E-B3 

■3l.27A«(g7BE-B3 

3 °' 987 ZBU£<>S 9 

■ 63 ; 735 i 253 £-n 3 


IPS :: A 


TR 

19*lA75BflflE-?Bl 

PITCH ADIOPILCT 

ALPHAE ALFHDl ALPDDl ALPHET 

23iRD6a797E-n2^l0i8662e30E<-nD Q. 23. tin6a797E-D2 

NT » l.OOOIH)0OOE-O3 

Z1.06750D0E-D1 61.52it7931E+Dl D, 69. 751657SE-D 1 

-lB.<i)t9Z319t-D2 B. 25.9599B71E-P2 2a.9&172SQ£tai 


OELODE 

8 B.ODDaoaoE-ai 


2 a. 979 H 25 aEtDl D« 
99.SB3iai2EtD0 ZB.981721BEAB1 


33.1795E9ZE-B1 

B« 


Off POOR QUAUTYj 


1-38 


SIX OEGftHES OF freedom FtlGHT PATH STUDY 
GEKERALI2E0 COMPUTER PROGRAM 


INDSOF Z 


CASE LR01.L 


STAGE I 


PAGE 


l?6 


lS.<i9%a012e-A2 65.596T9Z0E-D2 D. -lQ.a35D3Ea£>00 D. -2Gt6rS5915E-Q3 B. 

0. D. -ZZiZElOGitJliE-Ol D« -33iG38S479E+f)0 1Z> <tG71DD0E+04 0. 

0« a. 


6Z.9Z83935E-92 


LGCAR 

DELTA 

iD^oaasaszErOz 

13.^3B4135E«0Z 

ATi*i3a«tl35E-DZ 

HUUP 

33.GoapaaDE-iiz 

Z4,73722B35-05 

24,73722Sac-05 

SD2 

•13.619f caOEfOO 

-21,7331661E-01- 

-21.733l6aiE-fll- 

FTRA 

>3B.40a4Q04EfQ3 

FZH 

-15.067237 9E+04 
VPCS 

3a.74a9900£F02 

TFFS 


llI,1656153E-i-04 

24.B0D10Z2E«-D4 

2ViaaiI102ZE«-Q4 

VGPT 

41.9970a00£+nfl- 
ii, B7936a2f-n4- 
14.«793Bd2E-ai|' 

SDt 

57.09746DD£-ni 

■2B*163ES(litE-14 

-2a,t63t)5B4E-Ii4 


0 . 

0. 

0. 


P2 


FTRX 


FT 

tG.3131(i6a£+03 
67,1302277E+n3 
67, 18022 77Ef03 


D, 


D. 


FTRB 


LH 


SR 


SF 


AA 


•54,G139357E«DZ 
>l&.6194 83aE4'00 
•te,6194a38E.0fl 


95.47824ieE-Q2 

t4,7726E93£-01 

14.7726£93E-0i 

FT PC 

■•15,0&73 60i|Eta4 
HH 

16.3730353£»a4 


0, 

0. 

0, 


Q. 

a. 

a. 


•19. 2l332iaE-0 1-16.2120 B61E+03 20,A74ZZ37£'i^efl- 
■4B.i7Da433E-01-66,Z333BG3E4'II3 31|. 81BliD7BE+Bfl 
•4B,1766433E-1ll-66.Z333653Ei-D3 34, eiG<in70E'«'B(l 


FTRY 


S202 


HTX 


NM 


FTRZ 


HA 




16.254 l475Et03-51.TB49242E*9Z 0. 

~7.1B4a073E>a3-lG,5B73q61Et'Da 0, 

7.1B4a973Ei-a3-l&.5G739GlE4-Qa 0. 


S2D1 


0. 

0. 

a. 

HTY 

16. 04D6606E1-04 


0. 

Q. 

0. 


Q. 


S2 


MTZ 


MB 


ohetoi 


-21,56B71845*aa- 

-21.2402515B-01- 

-21.24D2515E-01- 

FKH 

-3B.4DQ40D4E«^O2 


FGZ 

'44.59224G5E*02 

33.5524G44E-aZ 

33.5524644E-BZ 

DDELTA 

ia,flDn3BS2E-02 

13.43B4i35E-02 

13.43B4t35E-BZ 

GHET 

26.0216104E+01 

28.96247S1E*(I1 

Za,96247aiE.01 

FYH 


D. 0. 

SACl 

32.46940S4E-B3 29.9B97614E-03-12.9297512E-1I2 0. 

FLEX 


POINT 

XDIT 


X02F 

VDIF 


X02T 

VOIT 


V02F 

ZDIF 


TCI) 


Y02T 

ZDIT 


75.9107567^-04 0. 


ZD2F 

XDOF 


ZD2T 

voaF 


XDIF 

ZDUF 




»— I 

I 

CO 

lO 





iB.BffeSflOflEoOl 

z 8 . 3 ags 2 ti 6 Et-ai 

za.aoaaoDDE>Dt 

2 B« 9 >t 5 DEB 3 £tai 

3 UiQaDaOCQ£*Bt 

2 a*q&g 76 n 7 E 4 -oi 

i»ai,.DQoaQtta£-oi 

2Bi9B1031<t£«-01 


AUTS 


TI 


SZK OEGREES OF FREEDOH FLIGHT PATH STUDY 
GENERALIZED COMPUTER PROGRAM 


ZNDSOF 2 


CASE LRDLL 


-3A*gBAfi33IE-01 111 


STAGE 1 




PAGE 


i?r 


•'IB.AOSttSSZE-Ol a 


-G 0 .GEgZ 372 E -02 10 , bBBGAaOE^Da 0 


2 «tit 990 fi 88 E-Bl- 36 .ri 7 fi 720 E *00 fi. 


0 > 


-22,D0577B2E-Qt 0, 


-35.aa»t95 73E-02 3l7oe73E-Ql D 


<il. 21 ii 9 B 01 E-Dlo 3 A,aft 6 l 7 B 4 E 4 -Sa „ 0 . 


• 5 A. 1 A 5 S«B 3 E«B 3 




-89.7Q90109E-Q2 0. 


3B.6691^*&0E-02 31,BD9:JS57E-I»1 0 


-3a,198n,gg5E-Oi-37.0D319ZlEtOO 0. 


-32.iflW9B3E-BS 


0 | 


35,9G5B67bE-®3 


- 6 i». 2 <(U 2 T 2 £- 02 - 32 .a 9729 aOE-Dl 
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